x 


Fry 


\ 


i "1 


> of + 


—_— 


"I 


|_— —— — 


i The Epiſtles Dedicatory:. 


223b$b$3hS$4IIDIII$0I033044444I4I34040424$440304140006. = 
pPPEPHPOPEDGHPPEPOOP HG POPE 


IEIINITISHHDIISISIIISIHIIENIIIIIEIEEISEEDI$ 1 :4:4 $42. 


TO: 5 
All fach of the 


Deputy Lieutenants 
FT me or the County, of - 
SOMERSET 


That have faithfully managed his MAJESTIES 


affairs in the well ordering of the Militia of the ſaid County. 


Right worſhipful : and truly Honoured:” _ 
Cadoteampl Am to crave your pardons for my 
WTF) boldneſs, that ( being Comiſſionated 
toobey your Commands) have pre- 
ſumed thus far without them;but your 
Honours love to. this Art, and my 
=. own experience of you, .is the caulc 
thereof ;, and asthe Country can teſtifie the ſame, ſoit 


1s my endeavour ( ifitwere poſſible the whole world 
ſhould know- it : But your ſplendid. carriages in the 


activenels of your proceedings in the Militia, do ſhine 


molt glorious in your effeQual managements ; for 
your diligence hath; drawn obedience, your wiſdom | 
reverence.,. your" vertuous: education' makes a 'wil-. 
lingneſs in all to ſerve you,, anda readineſs in your 
Honours (in all your actions ) to equallize theſame. 
Theſe, ColleRives..are - but: ſhaddowes your Noble _ 


a minds 


LL 


— — — — —— — — 
" 


__ ._ *" The Epiſtles Dedicatory. 


minds are adorned withall, being but little more than 
the Accidence of Military Diſcipline, yet ulctulin this 
W like age. My Lord Duke's Patronizing hereof I 
hope may not be denied by you to ſuffer theſe to 
- marchand quarter within the precinds of your Ho- 
nours Commands, aſſuring that in quality Iam 


WY | | 
Your Honours Servant to be 
Commanded. 


T bo. Venn. 


| A Liſt of the names ofthoſe worthy Gentlemich ds are concerned in 
the affairs of the County of Somerſet, as Deputy Lieutenagnts, and 
. . Colonels, both of Horſe and Foot. 


The Lord Fitsharding, Colonel of Horle. 

Lord Pawlett, Colonel of Crewkerne Regiment , 1, 
our Wilkam Portman. RE E8 

Sit Fobn Syddenham. 

Sir William Wyndham. 

Sir -T homas Bridges: 

Sir Hugh Smith.. 

Sir George Horner, Ka 

vir Edmond Windham Knight Marſhall. 

vir Foby Coventrey Colonel of T aunton- Regiment, 2. 

Edward Phillips Eg. * Ch, Sets 
Ralph Stawell,Eſq.Colonel of Bridgwater Regiment.3. 
Peregrine Palmer Eq. : 
Henry Rogers Elq. 

George Speake Eſq. Eg 
Francis Windham Eq. Colonel of Wells Regiment, 4. 
Samuel Gorges E.lq. | ws 
Robert Hunt Eg. Et, 


Thomas Peggot Elq. Colonel of Bath ——_ 4 
EC I g :-4 Is bb. 


py Ee  - L 
_ Right worſhipful, and cruly honoured 


Sir COPLESTONE BAMPFIEL D Knight, 


And one of the Knights of 


ARLAMENT 


_ 


For the County of Dx vox, ec. 


p 


a3e9? 7 though Tam aftranger toyou, yet the Gallantry 


of your Vertuous inclinations together with the 
nearneſs of affections tomy never tobe forgotten 
Cammander Sir Hugh Wyndham Knight, 
late deceaſed, forceth me to preſent you with a Lively 


Portraiture of: his worth. As to his Military concerns , 


be made his k) ouldiers Commanders of the chiefeſt princt- 
ples of War ( that 1s )to be Faithful, Obedient, Reſolute 

to fight, loving to their. Gountry, and loyal to their Sove- 
raign : So likwiſe in.the private Exerciſes of his Troops, 
thoſe under his Command were as Ornaments in peace, 


and a guard in War : T his onlywas not the beighth of 


his ambition, for he made it- a principle to himſelf FI 
Warlike combates , not to have many names, but many 
tn? & 2 OT Y bands : 
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hands: Aud for his deportments, I am ſure none was 
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more beloved in bis Country, nor could command more able 


and ſtouter Souldiers forhis Majeſties ſervice than him- 


ſelf. And'I hope the H eavens have moſt largely rewar- 
 ded'bim for his blood ſpilt m his late Majeſtes ſervice 


( of ever bleſſed memory. ) rn BE 
_ Sir, I humbly beg I might by your favour indicate tv 
the world my Obligements to his deceaſed perſon, which 
was acceptedof by bimwhen he was alive, as an Epiſtle to 
my Obſervations for the Military Exerciſe of Horſe 
and Foot. And what I have truely ſaid of him, your own 


worth falls not ſhort, sn your Paternal affections to your 


Country, which hath of late. appeared ( notwithſtand- 


e 


s great oppoſstion in their clear affefFions toyou again, 
P 


ecially in-that unparallePd Elefion of you for Knight | 


of the Shire : And give me leave to declare to the 
World your Countries further Eſteems of you, tobe one 


of bis Majelties chiefeſt Cittadels ( or fort Royall 5% 
their ſafety : Not that I declare this 10 leſſen any of 


the beames of thoſe other worthy Heroes that ſhall joyn 


with you, whenever his Majelty ſball Command.” 
Sir, 1 crave your Pardon for my boldneſs ,. and con- 
clude ( with my defered wiſhes for your Worſhips tran- 


_ quillity, the increaſe of Honour here, and what may be 


merited for you, to make you glorious in the horld to 


come ) ſubſcribing in the quality of 
July 29. ts = : - your Humble Servant 


T6067 Io: :-- SH ” 
\ Tho. Venn., 


To 
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TO'THE 
Truly Generous Gentlemen and 
CITIZENS df. LONDON 
PraGifing Armes in the 


7 Ar tillery Gar den. 


YLthough Iam a ſtranger to you, I muſt de: 
# clare to the world that what I know in this 
BAY ' Art Military , I received, as it were from 
\ your breaſt; from ſome who were Leaders 
in yourground: And' tis a grief to me that T live at 
ſuch adiſtance fromyou, asnot to be of your. num- 
ber; the leaſt amongſt you being of ability to . be 
Commanders in Cliet, when ever his Majftsry ma 
requireit. There 1s in you ſtrength enough to ſhield 
a juſt cauſe; and a Royal caule is able to advance your 
_ power ::giveme leaveto tell you there can be nothing 
done. by you without it ; it is that which orverh + 
ſtrength and finewes, to all your motions, © 
Gentlemen, you may ſee, by my other Epiſtles, 
what Authors I have made uſe of, andif you Eter: 
findilome of the words of Command ; one and the 
lame with others late before me, I could not help it; 
for this was tiniſhed as to the Commands and d+- 
rections abovefour or five years now laſt paſt, and int 


Þ all 
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 all-that time. I never ſaw any thingof the Gentle- 
- mans, nor his latter piece as yet. | 


4 


This you'l find to be but methodical collections 
for the young Country Souldier ; and in ourrural ex- 
erciſcs they can draw. up but twelve files,in which I am 
ſtinted to a very {mall number tor fo great a work ; 
if therewere a proportionablenels in the Armes, the 


figures would have been better ; yet not in the leaſt 


preluming to teach you ; but I hope with your ta- 
vourable conſtructions you willallow it uſctul for us 


in the Country, although your abilities may teach 


the world ten times more. 1 ainrd. at nothing but 
to ſhew how necellary thereadynels and ule of Armes 
is, and of men tobe' well exerciſed in them. Which 


hath been a benefic co Republicks, as Hiſtory and 
_ experience hath made to appear ; for what Nation | 
hath not found fatety in the expertuſe of them, and 


in thenegle& thereof ruin ? 
L hope. there: are none of you ſo diſloyal, as not 


to obey your Princes Commands ; in Order to which 


I cannot but Commend your cloſe order to his Re- 


ligion,(andnotto beat open diſtances); it is that which 


will make your obedience free, your affections ſettled, 
yourſelves renowned, and as I may in ſome partſay, 
the peace. of the: Kingdom fecured. 1 
_ Thumblycrave your pardons for my boldneſs, and 
grant me -not only to be' in the number of the well 
- wiſhers-to. this Art, but alſo to the- proſperity of 
yourground, and [I ſhall alwayes ſubſcribe, + 


_ March, 1671, Yours 


: Tho:Venn. 
To 


: 
Lites ed 
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Eon TO ALL MY 
FEELOW-OFFICERS SOULDIERS 
AND 


LOVINGCOUNTR Y-MEN 


To whom the Exerciſe of 


"AU MES. 
Is delightful. 6 


_. Gentlemen, and Fellow Souldiers. 


Bae /though there are diſcouragements enough to 
Sd WP make you negligent in the exerciſe of Armes, 
HERE nt only to ſee this Art ſo little countenanced, 
is but our: late Enemies by ſitting ſtill, grow 
rich, and the Royal Sons of Mars, in all their labours 
not able with one hand to waſh the other; yet this one 
thing ,in making our ſelves capable to do our Gracious 
King and Country ſervice, ſhould be the chiefeſÞ motive 
zo labour after the T heorick part of this Art, by which 
we ſhall be the better able toperform the Practick when we 
ſball be called thereunto. - Ns 


b 2 But 


” ti mn, 
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But leſt theſe few Collefives might meet with 
ſome objetFions, why that I ſhould treat of the Horſe 
in the firſt place, when Antiquity alloweth the pre- 
cedency thereof to the Infantry ; It was not to raiſe 
a diſpute amongſ# the Noviſts, but I leave ſuch to en- 
quire of the precedencies in a Council of War, and who 
taking place there will reſolve them : And it 1s well known 
20 moſt of you I was a Commander of Horſe my ſelf; and 
then 'baving finiſhed my weak thoughts as to the Exer- 
ciſe thereof which being viewed by ſome Gentlemen of our 
Country, I was deſired by them. to ſet. out likewiſe ſome 
few ColleTions for the young foot Souldier, 
It is true there have been many Books printed of 
this Art in our paſt ages, and ſome in our preſent ; and 
as. Solomon ſaith of making many Books there is no 
end;. yet if it bad not been for Books this Art might 
have been buried in oblivion. . And if 1 ſhould ſet out 
at full how all that ' we prattife is not only borrowed 
from Antiquity, but moſt of the very words of Com-' 
mand are kept ſtill in uſe, it would be toolarge, and 
it being not my buſeneſs, 1 ſhall acquieſce with: what 1 
intended for my private uſe, but being ( as I have de- 
SED clared |) requeſted bereunto , and now fear- 
WH was burn, x666. tg that moſr of our books. are conſumed by 
- il on Sept. 3d. &c, - & dec. 4 
- 1. 188 2% fire, 1 am further perſwaded to put theſe 
 Introdudives to publick view. Let me perſwade, you 
fellow Souldier ST, although you meet with many diſ- 
conragements and ſcoffs in your Country , although 
taxes lie heauy upon you, and your allowances do not 
anſwer your moderate expences , nay although not 
your due for your time ſpent herein, yet go on; for | 
— IS will 


- — 
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will boldly tell you that prafical knowledge in this Art 

is the higheſt ſtep to preferment. 
IWe read among the Romans of Lucullus, and in I 

our latter age of M. Spinola, who through maturi- 

ty of judgement and greas Learning became Generals 

as ſoon as Souldiers : Intimating that it is the 

Prerogative of Princes to be born leaders of Armies ; 

But others . muſt wexpeF to aſcend this Mountain of 

Honour by many and difficult ſtepps. T herefore firſt 

lay a foundation of honeſt fame , labouring after the 

prafice of private  vertues ; T hen orderly proceed- 

ing to ſignalize thy ſelfe by ſome publique atchieve- 

ments (* which 1 doubt not , but every generous ſpt- 

rit will endeavour the aſcention thereof ) you may be 

aſſured that paſſmg once the brunt of it , even to 

the haxsard of life it ſelf , you find delightful 

pleaſures in following the exerciſes of this Art Mili- 

cary. MI | bunk: 

Who rs it that ſhall think ſo deſpicably of a Soulds- 

\ er, or his profeſſion ſo baſe, as ſome have ſo accounted 

them? When they that are the ſons of Mars and have 

the true form of Military Diſcipline, are highly to 


1 
= 


be efteemed as honourable, and as neceſſary members 
in a Kingdome ; ſuch as no Kingdome can be without, 

It 7s honourable, becauſe it is compaſſed about with 
ſuch reaſons as that the .contemners thereof by the 
judicions are much reproved; for that State that is not 
able to'ſtand.t out in Armes againſt the rage of inteſtine, 
and forraign violence , is ſure to fall into the hands of 
the deſtroyer. How can any particular intereſs pre- 

Dp " fun 


-4 C a» , ww WR \ " . 
. SERA L) FL ELFELLENS 
: —— — 8 a - - 
Mn ys 
EEE eTOCs} —— ——— 


a” , > b 
4 SJ #4 —_——— 
. - , [- . # 
4 Lb 2 : "xn iid "id KS Canin, Hot ASS MYELIN SEE 5 
. _ x «4 - % #, $3? » Cont 0 EE = C * -P "I 4 n 4 A 
> | c » : . ” » fy <A 3 A AS Xs - Irv 
« _ ”* 25 4 "4 Ts oo G "7 « ©. "4 Gi Mn. TL . Ce Os. WE thaw. * N OL 43S \- ” w_—_ Coe 
«>< a. a PA. . o . I pt 4 o Eo.- *. : - by t OT a 2 
b ” WRC. "% - . os = : . T-- 7 : ILY > - . 
= . HTS RY LON Fx vn” Is 4 LW; : . » 4% ; 4 >> MS | Al FR 5, p 
> / Lag © - non Fa A ” 4 - - : x % Ls 4 5 ”— G4 wg 
I ASS LOSEIRY PE RES ERR: | -% p eb et 7 = 0X 
- x $ PA = "> I >  — ) #78 3% £2.25 4 : "of N "* 
"= 1 « » _— » A F . 4 wo £ 
.: a Rm % = 
—— p_ : » oth) 
f < \ net ht 24 ha th *4 * 4 P p 
: _ * l 7” - bs - . 
o o : C 4 ” - " op; 4 "x Fen” - _ WT we” - p 
-4 r Y - Ds "  kegt” Av A, 7 © 2 ng 2 nw 4 4 7 * Ce 
” _ —_ Py = . ” —- n 
[4 + Cw - = - Lo _ 
hs 0 . Wo 4 _—_ —* — Ge up by o þ __ PI — 
_ - « _ . — SUITS > A ates o p——_— LA 4400 oe 
os - — - - TD =— ne e—_ "9 Tm _ —=— —_ a A 2A. 4 - - . 
—_— DUE 44 CP TUES ano Glens, NCR CRIT o YL - Me o a%%s 4 - ” . ” 9m ws Gs 
PB + 0* g : . NEL FY » 
A Ae. %- x - . 
—— " . 
" xX C 
p . 
% 
= "I $7 


A 


« *y 
. _ _—_— CO " ” 
—_ " « " 
— - 
© ——_— j < as . = #4 % 
"> - Ss * = - o 4 " _—_ + =X" hk 
GU. \ SED UDG wont ohm anith7 6; Gg hr IS Mute How i ns oe er Sad ed Cab Ss CELL 07 1 28V fe WE OI pI 4 y 
Fe $ ” ", ene» _—_— ” pe ' ay —_— — —_— oe 6 : 
i Wt — a4 "a Vu”, Ws HS da 23 _ Gi, a 
< ». : TS - - ©" ” 
F - Ge % DS 14 T7 IP EI I <- WP . 
' — — 4 . - ” ' 6 . % "4 
" "= p_ Fa y Ta denÞ | nf ML E4 4a : AF 0 — o a 
TY 7" CODER 78 L IRON 
k ; . *% . - Fa 0 4 2-1 NO} 
4 = "4 - a 2s wat 
” os . Z - Ar 
/ £ 4 . 


FLA nal Sn 


* — 


"The Epiſtles Dedicatory. = 


ſerve it ſelf without it? I will bold ſay that the 


Deſpiſers of the uſe of Armes, are not only aiſloyat 
to bi * Fo ih Jrai-r to themſekues. What 
are. the Laws and Civil: Orders without defence for 
the maintenance. of them £ 1 may truly terme them 
like a Ship without a Rudder, which being let at liberty 
to every guſt of Wind will be ruined upon the Rocks 
of Rebellion : Or like ſome curious Eaifice erected with- 


ont a roof, which cannot withſtand the violence of any 


forme. Conſtantine the Great, by the perſwaſrons. of 
ſome peaceable Subjes caſhierd bis antient Legions, by 


which he overthrew the beſ# of his Military Diſcipline, 
and ſo left an open gap for the barbarous Nations to in- 


wade the Empire. 


Solomon 2n the time of Peace provided for WV/ar. 


What Nation dare to meddle with that People who are 


prepared , and. well exerciſed in this Art of War ? 

Therefore let every one , Gentlemen and Farmonrs, 
Rich and poor, that intend to approve themſelves true 
Engliſh . men and - Loyal Subjefs, not only imbrace, 


honour and cheriſh Armes, but alſo exerciſe C and be 


exerciſed |) and diligently learn this Military Art : 
. that in 'caſe auy Rebellion or treachery. may ariſe; 


they nay be fit to defend His MajesTits perſon, with 


all bis rights and. Prerogatives : T hat ſuch- as our 


late inteſtine ruines may be for ever hereafter pre- 
vented': T bat the Armed ſervant. may no more com- 
mand'the unarmed Maſter: Nor the Rebellious ar- 
med. Subje& his unarmed Prince. *_ 


-* Let us not be. overwhelmed in ſecurity , but when 


any 


_— 
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any ſuddain Alarme may'ſound in our ears, there may be 
alwayes found ſuch ready. and fit both to command 
and obey. Solomon doth in effect tell us, that it is 
not the great number of untrained men that are ſufict- 
ent for defence when he ſaith, A. wile man is.ever 
ſtrong ; yea a man of underſtanding in- Pre. 14: 
creaſeth in ſtrength ; for with Wiſdome muſt W ar 
be taken in hand ; and where there are many that give 
Counſel there 1s victory. py 
It is impoſſible for any Kingdome or Domin- 
on to live in peace, without the uſe of the Sword: 
As Idleneſs and the negle## of Warlike Diſcipline 
bath been the ruine of many States ; ſo the Order 
of the antient Romans reſokued not to lie as ſlug- 
gards, nor to delight in Idle or wanton paſtimes, 
but at certain times allotted them in a year for the 
bettering of their experience in Warlike Exerciſes, 
they did it with delight and pleaſure, ſo that no la- 
bour herein was burdenſome to them : and being be- 
come by the pratice thereof moſt. ready and expert 
in the fame, became at laſt, as Hiſtory hath de- 


clared, great and mighty Conquerours. 


MM I ns 


I wiſh the ſame of us, that our reputation may 


not 'ſcornfully be laid aſide, as if we minded more 


our Carpets, and the following produffs thereof, 


than the TAusquert; That through the Exerciſe of 


this Military Art , we may become ſo mighty and 
Valiant , as that we may be able to withſtand a- 


ny oppoſetion both Forraign and Domeſtick. 
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| Military Obſervations ko2 the Exerciſe of Hozle. 


otwithſtanding what theſe late Rebellious Times have made 
$7 toappear, yet there is ſo much of felt-willed Ignorance , 
\ Ll with more than the common ſort of people ,, not only to 
\Y think, bat to (ay, that inall ſervices and Exerciſe of Arms; 
there needeth no more Action, but by theſe words of Com:- 
mand ; Make ready, Preſent , and Give fire: All other 
words of Command to be but as tendances to them 3 and 
all other poſtures are by them judged to be but ſuperfluous, 
At_—_ =} and may well be ſpared 3 or but trifles of ſmall conſe- 
ion + , quence.: Whereas rhe hte and well being of every well 
ordered Troop of Hbrſe, and Company of Foot , conlifteth wholly of form 3 and 
thoſe received.Ceremonics belonging to every Poſture , cannot in the leaft, in the 
prime of Excrciſe be neglected , but witn. the hazzard of Confufion 3 
© urd fi excus cacum per viam duxerit ambo in foveam cadent. The crook- ro paid fd 
ed deformity of the bones. is covered-with- the fleſh, for the better adorning of 
the body 3 fo are Ceremonies which by experience ( the Antient have made Reverent ) 
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7 _ Military Obſervations 


arc the life and being ol a Kingdom : And here by way of digreflion , vive me leave 
to fay , that which 1s but truth, that the negle& of Ceremonies formerly uſed and 
commanded, proved ino6lt injurious to this Kingdom , and yet co this day 1s an 
evident demonkration of Faction and Rebellion. 

It js the ambition of many men ſtriving to, be Captains before they be Souldiers , 
labouring, after Command , before they know how to obeys and being well con- 
ſidered ; what more is the Mother of Errour , but Ignorance ? It 1s well ſcited 
out of Vegetius , That knowledge 1n all things belonging to Warr, giveth Cou- 
rage 3 Nemo facere met quod ſe bene digiciſſe confidit z No man feareth to do that 
which he hath well learned how todo ;: Without a true knowledge in the fingle Acci- 
dence, in this Art Military, ( as Lmay term it ) you will never be able to Judge of the 
Synaxi thereof 3 without experience in all the Poſtures belonging to Horſe and 
Foot , none can be capable of exaCGtnels in that which is moſt of uſe in this Art; for 
Military Diſcipline ( where with care it is obſerved J: is but a true confirmation of 
Souldiers in their Valour and Vertuc, and-in ſhort is performed 


Exerciſe, 
Sn 
By Compulſion, | | 
| a Example. - 


' x. By Exerciſe: Good Inſirucions are nothing without they be followed by care 
and diligence 3 for what breeds more ſtrong and reſolved gallantry:in Gentlemen than 
Induſtry? It excelleth nature it ſelf: All the labour and exerciſe of a Commander 
from time to time ,' 1s not of any value as to the Execution of this Art , either in 
courage or lirength in their Souldiers, without he be induſtrious to teach , and they 
alſo willingly labour after a perfection in the exercile of ſuch Inſtructions as ſhall be 
commanded them 3, for experience with Inſtruction is the belt way to perfe&tion. Ve 


" getins. faith , Pawcos viros natura fortes procreat, bona Inſtitetione plures reddit induſtria ; 


Nature brings forth very few ſtrong men , but Induſtry by good Inſtruction breeds up 
many * None ought'to be called for to exerciſe this Art, but ſuch, who 'are able 
to produce what they know toaGion 3 for that Souldier that is not well taught , 
can never expe the fruit of his labour (to be couragious in his Enterprizes.) 

Exercitizm , Importeth nothing elſe but exercifing an Army, &c. And ic is moſt 
certain that the Souldery.,. who .are often and well exerciſed, are much the better 3 
as Varro ſaith , Exercitus dicitur quod melius fit exercitando: Thus being willing to 
be exerciſed begetteth knowledge , knowledge begets courage 3 courage obtained , 
makes perils contemned , calamities deſpiſed, and death it ſelf conquered. 

2. By Dzder : There hath been ſo much writ of this by many Authours , that 
I ſhall only fay in ſhort, It conſiſteth in dividing, diſpoſing and placing 
of men fo fit 3 that upon all occafions they may be apt and ready to be 
commanded , by their Superiours as they ſhall direct. =» 

3- By Compulſion : That Souldier that makes not this Military Art his delight , 
but 'is given to other pleaſures and paſtimes, ( and being accuftomed thereunto} con- 
tracts an unmanly effeminacy, and degenerates from courage 3 as Tacitus (aith , 
Degenerat @ robore acVirtute miles aſſuetudine voluptatum : Now all ſuch Souldiers, as 
are vainly given , and miad pleaſure more than commands , ought to be bridled and 
governed by compulſion. 

. 4+ By Gxample, 


Polibins , Vege- 
Fits, &cC, 


'- EReward » 


| And they are cither in Or 


CPuntſhment- 


OE I I 


. Souldier, and Army, fc: 


for the Exerciſe of Horſe. 2 

I. In K2ward: That Souldier that expects advancement from his Commander, 
mult be ſo ſtout in his reſolutions, as: pertectly to perform what js commanded : 
And when he ſhall anſwer -his Commanders expectation ; in the execution of ſome 
tingular ſervice. he ought to reccive Fame, Honour and Riches, as a reward for it. 

1. And firſt, That Souldier whole care is, that at all times his behaviour be ſuch 
as to endcavour after all: vertnous habits; and being, ſo adqgrned , he ought to have 
that which-vertuous Souldiers moſt defire and labour after 5 That is Good Fame : 
for it 35 the food of his reputation, and nouriſheth towards Honour in the higheſt 
Atchievetnents, he | 

2. There is a ſecond reward ; and that is Ponour : It is not'the. nature of a true 
Souldierto hunt after Honour , or to buy it with- Bribes It'is blood and not gold, 
that hath: been the price of Honour : Therefore that Souldier- that ſhall thus delerve , 
ought not to be voyded of it , but according to his meritsand quality , ought to have 
His preferment. on POLE | EF > ES AIRES 

3. And laſtly; but not the leaſt; thegood, faithful, and tout Souldiers reward 18 
Wealth ; that when they are preferred they niay not be deſpiſed, but to be 1n ability, 
as to the greatne(s and (mallneſs of place, to hold up to his Rank and advancement; 
without Theſe a Souldicr can neither perform nor continue the duty PPE SR 
of his calling; and therefore the beſtowing thereof deſerveth great © #58: 276 
conſiderztion, that the well deſerving Souldier at no time ſhould be neglected. 

It muſt be ackvowledged that Kewards are ſeldome ſeen ,. for Offices are more 
often known to be: beſtowed for favour (it .not for money Y-than for defext : What 
makes niany brave ſpirits'to give uptheir ſervices; but when they ſee their way of Ad- 


vancement cut off, and their pay it may be hard to come by; in regard that ſome 


Pay-Maſters, or Treaſurers have been: corrupt, that the ſouldier ſhall not have his 
pay without ſome unknown fees ? And rather than to cominit any baſe aCtion in. 
his Country , ' he is forced to deſert the ſervice; or when their ſervice is ended, with- 
out theyl give one part of their juſtdues , that they may have the other, they ſhall 
be delayed; &c. And this is one reaſon there are ſo many unwilling hearts to ſerve 
their Country 3 and ' what makes a Souldier fo deſpicable in his Country. , as to be 
forced to uſe extremity even for neceſſity fake ? How baſe a thing is it for ſome Deputy 
Chieftains. that make it their ſtudy to rob Honours Workmen of their hire ? And 
if it be {o in our Country affairs, and in. times of Peace; What can be expeRed from 
ſuch in times of trouble? Let ſuch know that Honours trumpet ſhall never ſound 
their prayles. | | | rh : 

But to ſuch as ſhall not in the leaſt debarit from the deſeryed, but ( asI may terme 
it ) arerather willing to disburthen themſelves of their Souldiers ſtipend 3 to ſuch; 
I (ay , not only remains the obſequious diligence of their Souldiers to ſerve them in 
all hazzardous attempts 3 but. allo the glorious title of a faithful Steward ; which 
draws after it both the afteE&ion of Prince and People. 


2, There are alſo Puniſhments due to thoſe that are Vicious and Cowardly ; for 


_ nothing more holds a Souldier in his due obedience than the ſeverity of Diſcipline. 
Souldiers. ( asFegetizs faith ) ought, to ftand more in awe bf their Generals , than in 


fear of their Enemies : :Diſcipline being once infringed , eithet by a ſlightment of Re- 
ward , or neglect of a Souldicrs juſt pay; will cauſe the Vertuous to deſiſt, -and to 


' Others twill prove a ſpur, to neceflicate them to baſe Actions 3 which with other cor- 


ruptions; when ſeen by ſuperiour Officers, and' ſhall not according to Martial Law 
endeavour to punith ſuch vietous Actions; 'I ſay the Souldier inſtead of ſubmicting to 
the: Commands of his Leader , oftentimes breaketh forth into Mutinies and Re- 


' bellions. I muſt confeſs when , and where Reward and Puniſhments are not ſlighted,; 


the wellfare.of a Country: will-be ſo ſupported , that no Vice ſhall be able to ſtag- 
gerit: Soinan Army , what maketh a Souldier to forget obedience, more than the 


want of Pay and the execution of good Laws? which being duly performed ; the 


Souldicr will undoubtedly, the better know his Duty and Diſcipline. Noa 
Here, by the way, I cannot but inſert ſome few things that axe prejudicial to the 
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<1 | Military Obſervations. 


Fil - When the Publique Service of God is ſo negle&ed, that'the whole Souldery 


_ 7 


under a Chriſtian Prince arc not tyed to be Exerciſed in the ſame Religion his Prince 
5s of; for Faction amongſt them will do more hurt, than bullets againti them. 


hen high debauchery is not ſeverely puniſhed. | 

ds erin Gaming 1 hon ad ftrictly forbidden 3 becauſeit is not only a 

waſte-of Maintenance, and an IntroduQion tor Quarrels , but a Prophanation of 

's name. \ | | 

ks NO Feaitly . When Muſter-maſters are ſo careleſs in their Ofhce, as to ſuffer 

any Captain , pon wilfal abſence of Souldiers , to receive ſome out of other Com- 

panies , - or hired men out of the Town and Country 3 this being well conſidered will 
prove prejudicial both. to King and Country. | 

And laſtly., When thoſe ſtrict Laws againſt Duelling are not better obſerved , that 

for every. trivial quarrel, the lite of a ſtout ſpirited Gentleman mult drop. 

For. better ſatistation, read Ward's Diſcourſe of unjuſt Valour againſt 


Duels;--: :- 


Fol. 183. &c, 


CH=A-ve: FL 

— Of the Souldier, and Officers in General: 
T-is not my intention to'xun through the deſcription -of every particular Officer 
at large , of his duty in his reſpeCive place it being ſet forth-at Jarge in ſ{eve- 


ral Authours: I ſhall therefore briefly paſs them over ; hoping it will be the en- 
deavour ot-all that undertake any Office Military, in the ſervice of his King and 


"Country, tolabour after a true form of Diſcipline, that is now in exerciſe by Authority 
3n generalz That when it ſhall-pleaſe our Gracious King'to call for us, we may not 


be uncapable-of Command ; What greater diſhonour can there be than for a Com- 
-mander to be. commanded: by his interionr Ofhcers? Therefore it behoves all in their 
ſeveral;Capacitics., whore willing to: win Honour 3 not to'be wanting 'in their en+ 
deavours:atter the Exercife of Arms. ---. 7 SS] ery | 

x. Of the pzivate Souldrer. 


« #w- + # v * 


Tribe, (or. Family , as being \more likely to labour after Victory, .not only for: his Li- 
berty , but for his goods , or eftate..) As' for thoſe that were abſolutely ne+ 
ccflicous ,, they might-have liberty promiſed: by their Enemies, and- fo betray their 
Truſt. . Again, they would; never take aany.Souldiers into.their Armies , but ſuch as 
were well exerciſed befere-hand3 and this did their work;and obtained them Victories 
againſt their Enemies, Vegetius, Lib, 1. Chap. 8. The private :Souldiers duty.is as fol- 
loweth. ' Whenſoever he is commanded for-ſervice , let .him-labour: to be (ober, and 
patient, enduring all-hardſhips and travels z To know and obſerve all Orders Mili- 
- tary , Compleatly Armed., and expert in the uſe thereof; Horridam mili- 


Liv. | | 
",  remeſſe decet, non celato auro argentoque , ſed ferFo.'' 'It becometh'a' Souldier 


beſt to appeat terriblez; not to be garniſhed with gold and filver, but with ſteel. And 


Souldiers-ought not only. to-be obedient: to their Captains ; but chiefly to: Love God, 


and Honour their King. ', This:being the duty of a Souldier in general ,: there- are two 


particular.duties belonging, to him, that is, as a Sentinel and a Scout. 

. 2, ;Sentinels ; The. further any Sentinels are ſet from the body of the Guard , 1t 
is thought neceſſary two ſhould: be: placed :;.and there: they:are to endeavour both to 
hear.and {ce , thereby to.learn of their Enemy , what: may be intended, and what 
hey have difcovereds that whilſt one goeth to certifie the Captain of the Guard , the. 

eb other 


for the Exerciſe of Horſe. 5 
other may ſtand fixt , and obſerve what elſe might happen in his fellows abſence, A 
Sentinel multnot alight from his Horſe unlels it be for natural neceſlity , and but one + 
of them at once., Near to the Body of the.Guard there may be placed but a lingle 
Sentinel, to obſerve the moving of the double. It the diſtances,be not roo large, if 
there be: any other Croſs: ways or advenues, that each Sentinel 'may [ee the other, 
then there, may be buta ſingle let; for they muſt know that they are ſet there only to 
certifie the Body of the Guard concerning the ſeveral Occurrances that may happen: 
Suppoſe a Sentin<] ſhould be provoked by any advantagious affairs It is refolved he 
mult not ſtir.a 'footz for that Sentinel that ſhallby day or night, remove from the 
place where he was ſet by his Corporal, before he ſhall be by him fetched hs 6 hp 
off (or relieved) ſhall be puniſhed with death. , Fans 2 bb, i; 

If the. whole Troop be apon the Guard the Lieutenant is to ſet forth the firſt Pire&ions: 
Sentinels with the Corporal, according to by directive Commands received, and. - Fun 
to change them , conduding them to bis Guard. ( but he Cornet is not to forſake his Stands 
ard , ) Then the Captain of the Guard i; to go the firſt Round, to ſee not only that all things 
are ſafe, but alſo whether thoſe Sentinels are vigilent * And upon by retarn, there are four 0- 
ther Rounders to be ſeat twice in a night, to diſcover round the Guarters. Obſerve, that no 
Sentinel is to bave the Word, but Officers and Corporal, ©, : - ney pra 

3-. Scouts; They arenot only to diſcover the High-wayes, but alſo te ſcoure them: 
they are to be of a number, an{werable to the danger of the Guard for the hazzard 
of them,. may prove dangerous, both: to aprivate Guard. or an Army in General. 
They are to give notice of the Enemics motion, of his approach, and of the number 
of them, that all ſuddain ſurprizes may be prevented. © ERS Bs 

4, A Pzovoſt Partial z For the badge of his Office he is to have in his hand a ftaffe 
or Truncheon and having the fame in his hand , it is death for any Souldier vio- 
Jently to lay hands on him : All Delinquents are to be delivered to him , by the Chief 
in Command, He is not to enter any quarter without che leave of the Chief Officer 
for any Priſoner; He is to clear all by-ways of Souldiers, that no prejudice may be 
done by them in their March 3 He is to ſeeall Orders publiſhed, be duly exccuted; 
He mult be an honefi man, and take no Eribes. EE ES | | <3 

5. A Trumpeter , ovght to be a man skilful in all the ſounds of the Trumpet di- 
tin&ly 3 He ought to deliver all Embaſſtes, .&c. He ought. ro obſervethe Enemies 
Works, Guards , and Seuldiers, that he may give a good accompt thereof at his re- 
turn ;_ And for the better performance therebt , he ought to be a man witty and ſub. 
tle , and to manage it. diſcreetly z He ought not in the leaſt to diſcover any thing , as 
may prejudice bis own party 3 He muſt not fail to found the hours:commanded : One 
Trumpet is to be with the Cornet , and he is to beatlowed by the Captain for him; 
who is to- receive a liſt of the Guards from the Cornet, and is privately to warn the 
Souldiers thereof, _ | he ON fon 

6. Cozpozals, in a Troop of Horſe , have been always allowed to be of greatuſe;z 
who ought to be of a civil carriage and (tout ſpirit ; they are to be three or more + 
cording to the allowance of Horſe, &c. They are to be afliftant to the Lientenaur 
in placing of the Sentinels, each in their ſeveral ſquadrons when they arc to perform 
duty: If any parties are to be ſent abroad, either for diſcovery, or to ſcoure the 
high-wayes , a Corporal is to be (ent with them He is bound to keep a liſt of his 
Squadron. : 
| je A MNuarter-Waſter , ought. to be a man of much fidelity in regard of diftribu« 
ting of the Word and Billets 3 Heis to have the Command of the Troop in the abſence 
of his ſupetriour Ofhcers : .Who in going to rnake his Billets 1s to have a Souldicr along - 
with him by the appointment of the Lieutenant, who is to return to the Troop to 
conduct thetn'to their Quarters, LETS. 

8, A Coznet, ought tobe a man of gallant behaviour and undaunted courage 3 
His place in! the Troop upon a march is on the front of his own ſquadron; and to 
take the Standard himſelf, marching through any great Town or City Gor when com = 
tmanded) or into the field with it flying; and when any General (hall appear in the fic}d 
he is to drop the head of his ſtandard towards the ground in obeyſance to him. _ His 
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6 - Military Obſervations: 


Place when the Troop is drawn up (to the opinion of ſome) is for to exerciſe upon the 
left of the Captain , ſomewhat behind che Captain 3 Bur in hght or skirmiſh , he 
3s. to place himſelf in the firſt rank of his own ſquadron 3 with his ſtaffe ſunkt or 
Nopt3 and in danger, it is more honour to break his Launce (or ſtaff ) himſelf , chen 
to ſuffer his Randard to be broken and taken from him :_ He is to keep a litt of the 
Troop, and wait every day upon his Superiour Officers 3. and ſuch Souldiers as his 
Captain and Licutenant ſhall appoint he ſhall ſend to the Guard :, In the abſence of the 
Captain and Lieutenant he is to command the Troop, 

9. Foz the Lieutenantz The Reer is aſſigned him for bis place , and was antiently 
called Tregidux ; that is a Reer Commander : And Lieutenant 15a French word {1gni- 
fying one which ſupplyeth the place of another 3: for in the abſence of the Captain he 


] 


— 


. 


commands the Troop 3 appointing an Officer to be in the Reer : He ought to bea man 
well educated in. Cavalry , and in the other parts of the Art Military. ' He ought to 
be tri to ſee the ſouldiers punRually to do their ſervice , and'to havea care to their 
Horſes and Arms in the field and fight. He being in the Reer is not only to encourage 


the Souldiers; but to have his ſword drawn , and to kill any that ſhall endeavour to 


Ale, and tiot to fight, He ought to know the ability of his Souldiers, keeping the 


1i& of their names; that the Guards may be ina readineſs, with the Captains con= 
ſent, and'by him delivered to the Cornet. | | | | 

In the mounting of the Guard , he is to inform himſelf of the place for the Guard, 
arid of the Sentinels for to'ſet; the ways for to be ſcoured, and muſt go himſelf with the 
Corporal of the Guard, and fce the firſt Sentinels .placed z And when he hath the 
Guard himſelf, he muſt often viſit them3 always to be armed and to keep his bridle 
day and nightupon his hoxſe's head. 

When the Troop is drawn up to lodge: the Standard 3 He is to'ſee the Quarter- 
maſter deliver to the Souldiers their reſpective Billets for their quartering , upon that 
Alt before they move, for chen the Souldier will know thereby the berterx where to 
wait on the Cornet upon any occaſion. 

He ought to viſit all Quarters , as to his liſt received, and ſee that the Souldiers be 
of civil beyaviour > and if any complaints be made of any diſorder , he is to remedy 


it, by puniſhing the Offenders. | 

When the Trumpet ſounds'to Horſe , he ought to be firſt mounted , and to cauſe all 
immediately to dothe ſame; He muſt puniſh all lingring and lazie Souldiers that are 
not preſently mounted with him. The good Examples of a Leader haye ever been 
obſerved to be of a marvellous cfticacy with the Souldiers. - © | oY 
To. Tberp Captain ought to be obedient, valiant, and reſolute in the execution 
of all Commands with Judgement , difcretion and Valour 3 chat with vertuous 
nobleneſs and generolity he may win the love of his Souldiers, to their King, Country, 
and himſelf; and that by his own experience in the knowledge of Military Diſcipline, 
he may be able to govern his Souldiers accordingly. | 

117. Colonels, They oughtto have an high reſpect with all Obedience to their high- 
er Officers, faithfully to perform their Commands, and that with care , Valour, affe- 
&ion and diligence they goyern their Regiments. | : 
T2. And when every General ſhall make 'his whole Army to love and fear God : 


and ſhall govern with prudence, care, order and Juſtice; and knowing how to Pre- 
vent, remedy and execute, as occalions ſhall offer themſelves , with great skill and 
dexterity, will'make himſelf nolefsloved than feared. | | 
From theſe Officers , the Trained Bands of this Kingdom (with the Ships) are the 
defencethereof ( oropght to be; but to ſpeak of the choice of the Souldiers, orof 
cheir being armed , 'or well diſciplined , ( as in many places is much negleRed,) and 
where the fault is, as 1 am an inferiour Officer I muſt be filent : Pardon me to ſay it 
would be-much better if his Majefties Deputics would'caſt their eyes and commands 
oftner amongſt them. EL RL 
Bos could wiſh that ' our Militia inſtead of celebrating, their Feaſts to Mars, did it 
not toomuch to Bacchus with carouſing and drankenneſs 3 which folly and deteſtable 
vice 15 an Enemy tv all Vertnes, both of ſoul and body; (and to all Military Diſci- 
| | pline.) 


for the Exerciſe of Horſe, L 5 


pline.) It is the very Nurſe of Effteminacy , of Cowardiſe , of Senſuality, of Re" 
bellion , and of all other Vices that can be imagined. 

This was a Forrain Vice brought in amongſt us by our Neighbour Commanders ; 
quaffing and carouſing, until as the Fleming ſay, Doot Dzonken. 

It is a (ad thing that any that bears affection to Military Aﬀairs , ſhould make ſuch 
fruitsthe merchantable effects of that Diſcipline z I am ſure he is no true Souldier (nor 
Subje&) thatſhall follow ſuch beaftly enſamples 3 when it is the Command of our $6+ 
veraign to the contrary : All muſt know they are: bound to obey Authority; and let 
all true hearts take that for his Card to ſteer the courſe of his Loyalty by. 
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Cuaavp. IIL 
Of the Arming of the Cavalry. 


'T He Cavalry are required intheir Perſons, Arms, and Horſes , to be ſuitable 
| to their ſeveral ends and Imployments : There were among the Grecjans and 
Romans two bodies of Horſe, alight-armed body, and a heavy-armed body 3 
 thelight-armed were to give the firſt onſet to the Infantry, to make way (asI con- . 
ccive) by diſordering the Enemy 3 then the heavy-armed Horle were to take their ad- 
vantages for Victory. 


Lanceirs > 
Culraſters, Ks 
Darquebuzlers, 
Larabiniers p 
 P2agomers> 


There were and are to be taken 
notice of five ſeveral kinds of men. 
at Arms for the Horle ſervice 


7, Lanciers , they were offenſive, but chiefly defenſive, and were armed Capa pe, 
with Swords and Peternels, ſomewhat longer than our ordinary Piftols now in uſe 4 
with a Lance of about ſixteen or eighteen foot long. It hath been adjudged by our Roy- 
al Generals, and found by experience of late years not fo ſervieecable;becauſe not ſo nim- 
ble for any ſ{uddain enterprizes , or field (ſervices as our light-armed Horlſe-men are 3 
therefore wholly laid afide : Beſides they were not always of cffeGual uſe ina body, 
for execution, but in a ſiraight line, upon a Carrcer , and where they muſt have both 
leafure , and room enough to work their defigns3 which I leave to the Judicious to 
give their Verdids herein: for if men in our days ſhould be laden with ſuch Arms; 
how would they be able to command a Lanceat that length : Tf there were ſuch in> 
conveniencesin the weight of the Armour and Weapons as the then after experienced 
found many; yet our men aremuch weaker, and wholly unable to undergo the bur- 
den thereof 5 upon theſe confiderations the uſe of the Lance was then left off ; fo that 

' the Horſe wete called - | : | 

2: Curafiers, who were both for Horſe and Armes in no wiſe infetiour to the Laii- 
ciers (his Lance excepted) and are allo offenſive but chiefely defenſive; 'but, not ſyb- 
Ject to thoſe inconveniences as the former with their Lances : He (is co have under. 
his Armour ( which is Capa pe ) a good Buff coat , and good Peternels with a Sword 
wholepoint muſt be (tiff, and ſharp, his Sadle'and bitt firong, and his' bridle with 
an Icon chain to preyent cutting : he is to have a boy to carry his armes, and to for- 
rage for him. Theſe are the heavy-armed for the Horſe ſervice which are not 
uled among us, eſpecially in our ſettled Militia , nor but few of the next, which 
are termed | FOOLS | | | 

I Yarquebuziers, who are very (eryiccable and: are tobe armed defenſive mite 
| | | | C 3s TIE Os govs 
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ſymptom of diſobedience and diſloyalty. 
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; _ : Military Obſervations 


'>ood Buff coat, and to havea back , breaſt and pot, Piſtoll proofe : and for his offen- 
he hes, he is to have a good Harquebuz, hanging on a Belt, with a {wivel, and 
ſerviceable Piſtols ,-as is ſet forth in the Horſe ſervice-by Act of Parliament tor the 


-_ 


\ ſervice of the Militia, but rather ſomewhat larger , and a good cutting ſword 3 His 


Horſe ſhould be ſomewhat better than the Militia Horles, as is fect forth.in the (aid 
Statute, with a ſtrong Sadle, and bi : 3 and his bridle to be made with a, chain that 
the cutting thereof may be prevented, _ OT ES 

Taro are ug Cen rithed defenſive as the Harquebuzicrs, their Horſes may be 
{ornwhar leffer, but for the offenfive Armes inſtead of the Harqueburz , a good Cara- 
bine, hanging on a belt with a ſwivel, by the ring of the Carabine 5 but for Piſtols and 
Swords, they mult be according to the At of Parliament for the Arming of a Militia 


Trooper, as in the fſaid AA more at large appearcth. Th 
The ſervice of them in execution is not to be diſputed 3 the Experienced Souldier can 


- teſtific enough of the ſingular benefit they are of 1n ſervice although it is not regarded 


in ſome places in the Country,” I believeit 15 not their Judgements, but rather their 
unwillingneſs to put themſelves ( the rich men of the -Country ) to ſuch a charge, 
and not to walk nhe ſtep further than the bare words of the A& of Parliament will 
impower them. ; 
. I hope when his Grace the :Duke of Somerſet ſhall, appear in the head of the 
Militia- of the County of Somerſet all defaults of Men, Horſes and Armes will then 


-be moſt regularly amended : And then the- Souldrie in general and the: Horſe in 
_ "particular, being made compleat Carabiniers, the men and horſes to be. one and the 
* ſame, kept , preſerved, . managed , and made fit for ſervice, his Majeſty may the 


better truſt to his Militia, who may -bealſo capable of doing him and their Country ſer= 
vice; Wounds are never feared by them, who are well horſed, well armed, and well 
exerciſed. I crave pardon of the Ingenious Reader if I digrefſively propound a queſtion 
or two, and 1 wiſh'the guilty would 'aniwer them by their good examples 1n better 
perfomances hereafter. | | | | 
How,.many:of thoſe Gentlemen that ſhould'ftind Horſes for his Majeſiy in the (er- 
vice of the Militia, will ſend no other , but'fuch as are common for all-uſes? In- 
ſtead of keeping .themin their ſtablgs , well meating, and managing of them fit for 
ſervice , they'lſend them long; journies, ſet them to plough, or other carriages and 
draughts, not regarding how ſuddainly they may be called for ſervice... 

- How many. ſend in their Armes'reſtic and unfixed, not fit for (ervice ? ſome have 
ſent baſe pads, ordinary -hackney fadles; others for covetoulnels have ſent their 
ſervants with ſnafle bridles How many are there that borrow Horſes and Armes one 
of another? - ES 


And I am truly. ſorry to ſee ſome ſufficient Gentlemen that have taken ſo much 
paines to ride for to eaſe themſelyes, or to be freed from reaſonable aſſeſſments upon 
them. © I wiſh ſome could clear themſelves: that command us, whoſe Horles ought to 
be the firſt that ſhould apear, and beſt equipt, from being the worſt and laſt, nay not 
at all to ſome Muſters 3 'for, this the Country murmursat: And how can our re- 
turns of defaults be executed againſt the Criminal , when Juſtice it ſelf is guilty 
of the ſame exrors? It is the good examples of -our Superiours, that ſhould make 
the Iuferiour tremble to do amiſs, &c. 1 \could wiſh- that all neglects. for the com- 
 pleating of His Majefties Militia might be amended hercafter, according as Authori- 


- ty hath commanded and for ſuch as muſt be ſubje& thereunto, they would moſt 


willingly be obedient, and to cloſe with their Commanders in.any thing that may 
advance the publique ſervice , and not to be ſtupidly ſecure, and baſely to underya- 
lue the uſe of Armes: Let ſuch know thatI doe boldly affirme it for a truth to be a 


6, The D2agonier. Dragoones are but Foot, ( to be ) on horſeback and are 
{fo mounted for the expedition of their march, who are to have large leather belts, 


.. forthe more eaſie carriage ' of their Pikes and ,Muſquets, in ſome extraordinary fer- 


vice, for making good of paſſes, linening of hedges, and other ambuſhments : But 
if you raiſe any Regiments of Dragoons, and ſo are to march, and to be in a readi- 
DF ELIOT Sr FTC os MAN, | ite(s 
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for the Exerciſe of Horſe. 9 
neſs ,” for the hike expedition 3 their Muſquets are to be fomewhat widcrin the bore 
than the Field Muſquet, and about two toot and-nine inches in length , and. Pikes (if 
allowed } not to be above thirteen foot in length; his Horſe multi be of a good mit- 
tle and nimble, but of a lels price and {iature. 

. And in the execution of any ſervice (-when commanded ) they are to alight, and 
to every ten ſouldiers there is one to be allowed to hold their Horſes, - Sone have 
been of an opinion that he is-of ſuch excellent ſervice as that the duty -of the Carabi- 
nier may be wholy laid aſide ; whoſe arguments have been judged frivolous by the 
judicious in this Art , that Inced not trouble you any more with them, but do de- 
clare that Muſquetiers on horsback to be made Dragooners upon lome ſpecial ſervice 
or that- the. Nragooner himſelf may be very 'uſetull for. expedition and incloſed 
Countries, &c. | 


I have-treated of the Souldier, and of arming of him. I humbly inſert; Seeing 
the whole burden lyeth upon the Loyall ' hearted ſubje&; and the diſcontented par= 
ty fit till, grow rich and laugh atit, therefore it hath been the opinion of ſome Gen- 
tlemen ; that the diſcontented party faould be armed in. the Trained Bands, and 
made to''performe and executeall commands whatever. Lamot an other opinion,but 
ſhall not-pieſume a determination in this place. | 


PI Cn a p.1V; * 
- Of Military Signes, 


TT is requiſite that every Souldier: ſhould underſtand (or learn ) all Military 

|| fighes, and direQions; for experience: hath taught, that the negle& and errour in 

the right underſtanding of Signes , bath brought great inconveniences ; and 
quite overthrown enterpriſes in hand. 


NY | OED © Uocal 
There are three ſignes uſed in War & Semivocal 
" A Mute: 


i. A vocal-Sign is that when a Captain ſhall ſo immediatly command, as that 
every Souldier ſhall heare_ him diflindly 3 or elſe by ſome inferiour officer to the ear 
of the Souldier. Fy: FT 

A Semivocal Signe is that which is diſtinguiſhed by the Trumpet,-or other war= 
like inſtruments ': In which as to the horſe ſervice; the Souldier is to take notice of 
ſix points of War, which are Commands to the car by «the' ſound of the Truripet ; 
And it ought to be performed with 'care and diligences Thoſe Commands that 
are by the Trumpet ſounded out to thein are as followeth.. 


Nr Rf mop ul { Butte Sella 

| Car =O i | une 6/6070 
The ſix points of war are 4 BM tandardo 

| | | Tucquet 
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Charga 
- PUquet - 
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io - - Military Obſervations 
1. Butte 'Sella; Or Boutez-ſelle; when ſounded is, Clap on your Sadles. The 
Souldier muſt then make himſelf ready, and horſe withrall expedition. 

2. Mounte Chavallo; Or Cbevall;' when:ſounded- is, Mownt ou Horſe-back. The 
Souldier then bridles his Horſe, leads him'forth,'and mounts him. No a 

Z. A ja Steardardo 3 Or A Standaft:; when ' ſounded is, Repair to your Colours, or 
Cornet. - Upon this the Souldier mult go'to (his: Colours, in order to his march : 
But when he heareth it ſounded in the Field he muſt retire ' to them with all 
Speed. | | | | et 
_ Ticquetz Or, March : When this is ſounded he is preſently to March 3 in which 
he is to obſerve his right-harid man, and to follow after his Leader. 

5. Chargaz Or, Charge: When this-isſounded, by and with the examples, or di- 
re&tions of his Commander, the Souldier is to give proot of his valour in. the ſpeedy 
charging of his Enemy. ; 

6. Auquet z Or, Patch: When this is founded at night the Souldier is to repaire to the 
place for: mounting of the Guard for Watch 3 Or at the motning for diſmounting of 
the Gaards. ne wa | | 

I haye read of another ſound called Attende Yoe-, for- liſtening wnto , A call for 
ſramons, A Senat for State and the like. This when ſounded, the Souldier is to 
hearkeh unto it, that he may the better be able to perform thoſe Edids that ſhall 
be then commanded. | | 


Thethird and lai ilitary Signs is. 


3. A Pute 3 That is by ſignes to/ the eye, as by the Cornets Colours > of othertno- 


w— 2 - - 


' tions by the hand of the Commander, &c. | You ſce there are two principal ſenſes of 


Advertiſcments,the Eare and the Eyc 3 the true obſervation and uſe of theſe fignes a= 
vaileth much in Warr : fof he that is.negligent in either , may not only loſe him- 
ſelf, but be the cauſe of the loſs of many others ſo that by being careleſs herein, Victory 
it {lf is often loſt: How careful ought every Souldier then to be , 'that by filence he 
may the beter hearken'to all Commands; 'thatby the Vigilancy of his eye,he may the 
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* Foz the Marching and dzawing up ofa Troop 


Very Troop, of Horſe muſt be furniſhed with a+ Captain, Lieutenant, Cornet, 
and a Quartermaſter, two Trumpeters, a Clark, a. Sadler ,. a Chirurgeon 
and a Fatrrier, And every Troop -i5 uſually divided .. into three equal parts3 
each of which is called-a Squadron; and are ſeverally known by the Captain's, Lieute- 
nant*s and Cornet's Squadron; acordingly there are three Cotporals. | 
There are as great diverfitie of judgements almoſt as Authors about the placing 
of tome Officers either in their marchings of a ſingle Troop, or being drawn up 


' info a Battalia. 


Some would have the Captain and one Trumpet in the front 3 Then the Cornet 
leading, of his Squadron , and the third to be lead by the Eldeſt Corporal; and the 
BE Junior Corporalin the reer, with the Lieutenant who hath the command of 

ard f0.26- a Trumpet with hims | 


\ ' , b Y 


nothing profiteth "MOre | to Victory than to . obey the Admonitions ' 


— | Markbars 
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for the Exerc iſe of Horſe. II 


Markham varicth ſomething from this and' but little, only the two junior Corpo= 
rals to be extravagant in the March, who are fo ordered on purpoſe to keep the Souldi- 
ers in their Ranks and to be orderly in their March : Both //ard and Markham 
marcheth {ixin hle, but ard marcheth Five in Rank, and Markham Four only : O-« 
thers again differ in placing of Officers both in March and Battaliaz as, Walbawſex 
would have the Harquebuzier to March eight in File, and the Cuirsfier ten in File. But 
Markham and Ward being later Diſcipliners in this Art Military, I ſhall only inſert 
two platformes accordingly. | 


: Captair 
Trumpet | Trumpet 
- Coznet 
Markham, hhhh.hhhh.hhhh.hhhh 


| | Firſt Corporal. 
hhhh.hhhh.hhhh.hhhh 


|  . hhIh:.hh hh:.hhhhihkhhh 
Second. Re DE ATT. 
Corporal. h hh h.h h hh.h hk h.h hh h 
A: hhhh:bhhh:hhhh:hkhh 
Fourth - 
. Corporal. h h hb h, li h hh.hhhh.hhhbh 
Lieutenant 


ThirdCorporal. 


kick Trumpet: 
Second Corporal. Eldeſt Corporal. Coznet Captain 

Word, hhhhh.hhhbhhb.bhhhh.bhkhh 

hh hhh:hbhhh.bhhbh.hbbhh 

hhh hh.hhhhh;:hhhhh.hhhhk 

hhkhhh.hhhhh:hhhhh.hhhhh 

hk bbb.hbhhhbbhhbh.hbhbh 

EW MES TTY OT TT OW 
© -Lieutenant: o | Second Trumpet, Third Corporal. 
| Theſe of Markham and of Captain Ward axc decyphered ſix in File; and a File 


fo drawn is diſtinguiſhed according to their dignity of Place , a Leader ; a Fol- 
lower, two Middlemen, a Follower , and a Bringer up. 


Pract 
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12 Is 1\ihitary Obſervations 


The: Ancient Dignity of a File, 
H Leader, ITE 

51h 
A | H | Middle man to the front: 


I 


: Follower. 


— 


- Dignity of place. 


2 bh | Middle man to the reere, 
h -j} Follower. Fi 


H 


Bringer up, | 


Cruſy exerciſeth eight: deep , and therefore ulcle(s to our mode of fighting, for | 
our Cuftome is to make the Horſe bur three in File, I ſha}l .not ſtand to anſwer the 
objections. on both fides , but ſhall leave it, to the-moſt expert in this Art; I con- G 
ceive it. enough tharour late experience hath taught otherwiſe ; And" onr preſent 
diſcipline being in-praWice to the Contrary. VG TLIOURSD. 

Accordingly here ſhall follow a Troop of threeſcore Horſe marching with each Officer 
in his reſpective place”, and alſo the form. of a: Troop drawn 'up in a body. And 
when you march through any City or Town, your Piſtols muft'be loadeg 
and ſo fixed, that you may bein a teadyneſs to. fire-when'ever occaſion may 
be offered and commandgiven 3 having one of your Piſtols drawn forth of your Holſter 
mounting your muzzel, and reſting the. butt end thereof upon your Thigh. | 


JI Troop marching to our preſent mode: 
Two Trumpeters. -— | 
Capidiny.— = _ _ 
hhhh h fe 250 ongns; & "fy 


Obſerve, 


\ —— 4 
h a hh b * { 
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Firſt Corporal. $57 0 Senn FG LED. f £ : 
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h h h h th _ » 35 $5 af 44 ©,.4 BS S0 _ | ” 
MW_— AH $95 397 095% 45-05 es | | 
2 23 | | l | Ers; 
h"h'h h'h' ' "24. Corp, a 
Second Corpo. | 3d. Corp 
hhhhh '2hRhbhb.hbbhhh.hhhhh.hhbhb 
hhbhh bhbbhh.hhhhh.hhhkhk.bhbhhp 
E-,- - hhhhkh Vhhboh.bhhhh.bkhhkh.bbbhk 
ji, 3 Lieutenant. Quartermaſter. Ai 
23 y --. T * Lieutenant, 
- i 
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Comet. Firſt Corp. Captain. 
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for the Exerciſe of Horſe. RE 12 


lathe March ſome place the Quartermaſter to lead up the Licutenant? $ Squadron; 
and the two other Corporals to be extravagant, that is (0- view and lee each Souldier 
ro keep his places In private exerciles it is not denied but the Quartermaſter niay 
lead up the Lieutenant's Squadron » But it is conceived beſt to place the Quarter- 
maſter in the Reere 3 for 1t 1s preluppoled that he is Or may be ts AIC up Quar- 
ters, &c, 


of 
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The Exerciling of a Troop, as Armed with a 
Carabine, and Piſtol, 


to handle his armes , whien he ſhall be called forth to fightz The words of | 


A If Horſe being i in FREY to exerciſe, and to ks the Souldier more able 


Command {hall follow: , 

Notwithſtanding there is but little difference between the words vf Command for 
the Piſtol with a Snaphans,and the Carabine ; I ſhall however'give them ſeverally. 

Although Mounting to Horſe is no Poſture of Arms, and but a preparative to exer- 
ciſe and Service, I ſhall preſuppoſe the Souldiers to be diſmounted, annd ftand ready 
by thejr Horſesin a bodyz The word of Command ( according to our Engliſh mode 
js ) To hozle. 

Now all being ready to Mount muſt be careful that | his' Horſe be well girt, Sc. 
And as a preparative to Exerciſe there 15 another word of Command [| Silence | With- 
out there be filence in' the body, the Souldicritn no wile can diſtin&ly hear, what is 
commanded by the chief Officer 3 It is the Souldiers Ear, and care to preſerve the bo= 
dy from fractions , and where Silence is not diligently performed, the Souldier doth 
not only fail in his motions , but the event'will be naught, for it is the very footitep 


to raſhneſs; And it 15 as Lavkus faith ( Temeritas ed ex quod ſtulta eſt etiam in 


fe'tx*) not only fooliſhneſs, but infortunate. 


The wozds of Command ko the Caravine. 


' All the Carabines being dropt ( let fall ) and * FROM. by Thee Swivels; The 
Poſtures are as followeth:. 


Silence being commanded: 


I. Handle pour Carabine. Poſtures, 


2: Mount your Carabine; placing your butt end UPON gome terms 
your Thigh. this Ocder; 
3. Reſt your Carabine in your Lines hand. gaink the | of 
4, Bend your cock, to half bent: ' Suſe it's Go: 
5: Guard ( oz ſecure ) pour cock. ; per tothe 
6. Pume your Pan: _ 


7- Shut your pan, (oz fix your hammer: D) 
8. Sink your Carabine on your left ſide- 
9. Gage pour flagk. - 
; ©; Lade your Carabine: ; 
11: P2aw forth pour ſcouring ſtick p 02 viammer ) 
12. Shozten your Rammer: E 
12: Lade with Bullet and Hamm home: 


14. noith- 
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14 Military Obſervations 


14. ith:dzaw: your Rammer, (oz ſcowzing ltick.) 
15, Return your ſcowing tick. = bf 
16. Recover and reſt your Carabine in your baidle Hand. 
- 17--Fix your Yammer, (ox Steel-) 
18. Free pour _ _ MEE. as 
19. Preſent your Caravine- | | 
: Poet Neſcatina of the Carabine, he muſt re it upon his bridle Arm; pla« 
cing the buttend to the right fide near the ſhoulJer 3 or at length with his 
right hand. | | 
20. Give fire. ' | 
Note; That the Carabine is to be fired about twelve foot diſtance, and to 
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A be-levelled at-the knees of your Enemies Hoxſle ,. becaufe that by the 
ſtrength of the Powder and motion of the' Horſe your ſhot may be'at 
Random. | OED 43 
21. D2op (02 let fall) pour Carabine. | 
Thele Poſtures may ſerve for the Harquebuz z but obſerve , when at any 
time you make your Approaches towards an Enemy , your Carabine js to 
be mounted, with the butt end on your thigh , with your hand aboye 
the lock; and ſo when you march through any Town or City 3 otherwiſe 
to be dropt. RE Fr | 
| ' E 
\ 
Dere follow the Commands foz the Diftols. 
Ve - I.” Uncape your Plſſols. 
Pour.  .. 2. Prawfoztbyeur Piſtols. 
| © This muſt be performed with the right hand; the left Piſtol firſt , and 
- then to mount the Muzzel. - ; 


' 3. our Piſkol. nh 
3 Ppder y an a little in your bridle hand , and then immediately take 
your Piſtol near the middle part of it , and place the butt end upon your 
thigh. _ DE OR Rog ; & 
4+ Sink 02 reft your Piſtol in your budle hand. 
. 'Bend pour Cock (02 aw up your Cock to half bent.) 


Ds 
] _ | 6,  Decure » 02 Guard y ur Cock. 
Wh -  - . 7, DpenyourPan 
1015 -.-* $, Pume your Pani- RE, TEE 
9. Shut yourPan , 02 ,' 02der your Yammer oz Steel. 
10. Caſt about pour Piſtols. GS oh be | 
Which is tobe done againſt your left thigh , with your muzzel upwards 
in your bridle hand, | 


. 17. Gage your Flagks. - _. 
12. Lade your Plſſols. with Bowner. TT 
| For your more ſpeedy lading of. your PFiſtols:, there is lately invented 
ſmall powder flask, with a ſuitable charge 3 but it is not to be denicd but 
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your Cartroaches are yery ſerviceable. 
12. Paw fozth your Rammer.. 
14- Shozten pour Rammer. 
15- Lade with Bullet and ram home. 
16. UWSith:dzaw your Kammer. 
17. Shozten your Rammer. 
13. Return your Kammer. 
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19- Recover 
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for the Exerciſt of Horſe. 


19. Recover pour Diffol. 
2g Fir, or o2der your Hammer, (02 Steel.) 
2*. Free pour Cock.. Sl ERE | 
22. Bend your Cock, at tull bent. : $ 
23. Preſent your Piſtols. 
24. Give fire. 
In the firing of your Piſtols , you are not to fire direAly forwards, to yout 
Enemies horſes head, . but towards the right hand with che lock of the Pi- 
fiol upwards. . Va, | 

25. Return your Piſtol, &c. 

The Souldier having fired and returned his Piſtol , (if time will permit him { to doz 
he is totake himſelf to theule of the ſword, (his ſword being drawn and placed in 
his bridle hand, near to the hilt of the ſword) and having received it into his weapon 
hand for ſervice , muſt place the pummel upon his right thigh , and ſo to raiſc his 
point to his mark , higher or lower, as occaſion ſerveth , and therewith to endeavour 
to dilable his Enemy , either by cutting his Horſes bridle', or other his Arms , that 
he ſerveth in, which if diſcreetly managed will prove perilous to them. | 

And further , itis very requiſite that the Harquebuzier and Carabinier be often exer- 
ciſed to ſhoot bullets at a mark ,” thar in time they may be approved marks-tnen : In 
orderto which they are to take ſpecial care not to over-charge their peeces with Pows= 
der (as it is too much an errourin many, endeavyouring more for a report, than for ex- 
ecutionz ) Wherefore there ought not to be in proportion for any peece , but almoſt 
half as much the weight in Powder, of the bullet; or , the Diameter and half of 
the peece 1s charge enough : ' And it ought tobe the ſpecial care of every Commander 
to ſee that his Souldiers be feryed with good powder and well caſt bullets; and that 
their bullets be directly fit to their Carabines and Piſtols. . 

I ſhould now come to ſhew you what is to be learned by a Souldier , for the: better 
demeaning of himſelf being joyned in a body. But ſhall not in this place ſheyy ac 
large what is meant by a File, or Rank 3. half files or halfranks; front, < wx 
| Hanks, or reer becauſe it will ſpend too much time, and our late 499 #% the ex- 
. unhappy differences have givenſome light 'thereunto.; beſides there bs. of the fo "ts 

is ſo much writ of themin ſeveral Treatifes of the Infantry , that it 
would be too much trouble here to treat thereupon. 
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hmm ——_ 


$ H A P, V I ]. 
| Df. Diltance. 
W—A Very Troop conſiſicth of Ranks and Files. | | 
Note , That in drawing up of a Troop it mult be performed by files. (not by 
 £ Ranks) and by ſquadrons 3 as Chop. 5; ©» - Is 
In Order to diſtance , Imuſt briefly declare what a File and a Rank js. 
. A File isa ſequent Number certain , ftanding head to- crupper in a 


Nraight line from the Front to the Reer; and according to our Mode of ** Ever; Ch. 3; 
Diſcipline conſiſteth of three Perſons. Ws Us 


I h ( 
21h 

| 3;0 

A Rank is a Row of menuticettain in Number 3 Pouldr6i'to Pouldron 3: effvii il 
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Do FozWyelings They are of moſi excellent uſc iri'the ſeryice of the Horſe ; atid 
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breaſt, be they more or leſs , according to the quantity of Souldiers , as it falls out, 
to make a Rank. | | * 


b,b h hb-b.b bb kh hab hb hb bh hb &. 
There are to be obſerved two ſorts. of diſtances , or orders in File and Rank 


cCloſep . 
7 v4 & Dader- 
Dpen 


Cloſe D2der in Files is three foot, or as occaſion ſerveth, cloling knee to knee : 
'Dpen D2der in files is fix foot 3 Cloſe Dzder in Ranks is three foot , or as occaſion 
ſcryeth loſing co the Horſes crupper : Dpen D2der in Ranks is fix foot. 

_* And herein you mult further know , that there is a difference between the manner 
of taking the diſtance , of the Cavalry and the Infantry ; In the Foot the diſtance is 
taken from -the Sonldiers body 3 which cannot be underſtood in this place , but only 


. 


of ſpace of ground between Horſe and Horſe. 


% 


= C HAP., VIIE 
.Of Motions, 

_ . _eFacings, 

JDoublings, 


Counter-marches; 
Yheelings. 


w Md Garnet . h 


T here. be four kind of Motions, 


Ut ſome of theſe beirjg-riot of -uſe to our preſent mode of Diſcipline 3 there- 
fore I ſhall treat no more of them, but what may be uſeful: - CG : 
I. Facings arc uſed to make the: Company 'perfe&t', and to be ſuddainly 
prepared for a Charge, on either Flank or Reer. A —_ 
o | 2. Doublings, - There hath been uſed in the Horſe ſervice theſe 
With 10. $. and f l "2D q 
6, indepth, OLOWINg , © | 
1. As to ſtrengthen the Front, 


' 1: Doublings of Ranks. 
2, Doublings of half Files. 
3-- Doubling of the Front by bringers up 
There were uſed to ſirength- 4. Doublings of Files. 
en the Flanks 5. Doublings of half Ranks. 


[1 Fd 


The three firſt as to our Mode of Exerciſe may be' wholly laid afide, in regard they 


cannot be performied, the Troop being but three in depth. 


_ It. js, conceived 'the other two may be neceſſary ; either for Exerciſe ſake, or in re- 
gard of ſome ſuddain, Onfet-, on the Flanks , thereby to ſixengthen them 5 but I 
otherwile think this may be prevented by aſpecdy wheeling. 

- 3- Foz Counter-marches , which is but, the reducement of File-Leaders into the 
place of bringers up, or one flank into the place of another 3 which is more proper 
for the foot ſervice , than uſeful in the exerciſe of the Horſe : yet becauſe ſome have + 
ud ic in their exerciſe 3 therefore I ſhall demonſtrate ene Counter-march by Figure 
in his place. | 


. ought . 


—_—— 
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for the Exerciſe of Horſe. ; 17 £ 


ought to be very carefully exerciſed by every Commander they ſerve in fome reſpe& 
tocxecute what is to be performed by Counter-marches 3 whichiis to bring the Fron- 
tiers; who are always ſuppoſed to conſiſt 'of the ableſt tnen, thereby to be ready to 
receive the Charge of the'Enemy in either Flank or Reer3 which: by Counter-marches 
you cannot do. _ - 

Accordingly: the Motions ſhall follow 3. that the untutoured Souldier may the bettet 
apprehend them 3 It ſhall be repreſented by the Letter h. ES 


Fronk. ' WOE CESS 
hhhhh.hhhhh.hhhhh.hhhhh 


hhhhh.hbhbhh.hhhhh.hhth hb 
hbhhhh.hhhhh.hbhhh.hhhbh 
1-6 : HEN The 


The left Flank 
yualJ 34S 


| AllMotions are to be done intirely, at one and the ſame time : for in our Military 
Exerciſes they are the very life of an Army3 and che only means being truly perform- 
cd that giveth Victory z without which all preparations of Forces are in vain, aad a- 
yall nothing, in, the held to.the end for which they were levied : And:this among 
experienced Souldiers is of ineftimable reputation. | 


1: To the Right Dand: 
ProArD ©-”TT95, == 0-0-5 
= x = a. = DA 5 P,5 = © Þ ©. 5 = To55 
Formrrs rFrrTrr TrTET,o©©= "7 
Note , That in all Motions , before a ſecond be commanded (I mean in all ſingle 
Motions) the body muſt be'xeduced to his firſt proper form. 


{ To the left, 
ks Or 
To Reduce them command & To your Leader; 
| or . | 


Js you were. - 

\ '2: \ To the: Left Hand. 
D&S AS AG ALA SAG OS; DO S0.24 6 
EEE AGES, CE AGM. AG SS, 0 DG 0 £ 
a FT 16 OR 3 Fe — = = HE 


EE SS IA 
To reduce them command, &To pour Leader; 


3. To the right hand about. 
4+ To the left hand about. Ls | 
This 1s by turning to the left hand until their F aces front the Reexs 


| we 
2 A F The . 
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The proper Front. 
qqqyqyqqqyq4yqyyy"qyyyq 
yyqyqqqyyqyyyqityqyyyy 


YUqUyqyyyyqyqyyqyyqyyyy oy 
\ » Beer. 


7 |  Toreduce them. To the right hand about: 
$. Banks open foxward to pour double diffance- 
E-k hb leh. hh h b. TYTEY EE 


3+, at i£4 84 4 - 


ge SIPs 
%. 
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m = F « * 
NES 
py % d = 


EYRE hi Lb kKkk bb b bbk 


hbbhhh:hhhbhhb.bhhbh.hhhhh 


6. Files to the right double. A 
& - Files to the left Double. > Es 


ee RITA iS tontio.5:8-5 65 4324 
hohokhohohohohohohoho 

; ron. h h þ 1--y<itrath de THEE CE 
hohohohophohohohohoho 

h hb. Mb he he: G6 be bh 

| hohohohohohohohoho ho 
FF SET FS KW 


It is moſt convenient for the Horſet to moye from the right hand. 
Toreduce them. & - 
0: Files rank as you _ 


8. Files to the right hand Counter-march.” 
9: Files to the lett yand Counter-march. 


Front- 


for the Exerciſe of Horſe. | a 


Front; 
" q { "5 y q q q_ q U uy q q y 
Ts 2 a 0 YN 4 A 8 5 N A . b h 


Foot 
p3,60. 


bb bhbbhkhbhhhbhbbhb bh hh 


Beer. 


To perform this Dire , That all the file Leaders move their Horſes intirely alittle 
forwards, and ſo likewiſe turning-off to the -teft hand, they march eyen in rank 
down to the-Reer 3 and none ofthe reft 'to turn off until he come to his Leaders 
ground. 


To Rediice them. Counter-march to the left. 


As this is for the maintaining of the fame Ground , ſo there may be a Counter- 
march for the gaining of Ground 3 but I conceive them wholly uſele(s but where you 
have not ground to make/your Whyels :. Therefore not knowing what neceſlicy may 
force us unto 3 it is convenient the Souldier ſhould be ſomerimes exerciſed therein. 

Note, That in your Counter-marches for gaining of ground , the Souldier isto 
turn off the ground his Horſe ſtands upon, and fo palling through each- 15 to follow 
—his Leader. | 


10. Ranks cloſe forwards: 
h hh hh, h h hh hb; hhhkh:; RE-k201 


WAY, Ah.kh hh 2 hhhhh. hh hh h 
hh hhh, bb he hh h hh. bb hk h 


11. Files: cloſe. to the left: 


hhhhh.hhhhh:hhhhh: ICS 
Shhhhh. hh.bhh,hbhhhh. hhhhh 
"bhhbhbk. b-hbhh.bbbbhb.hh bb h 


I2. Files cloke to the left to your cloſe Onder.- 
bhhbh.bhbhb.hbhbh.hhhbhh Obſerve in cloſing to the left, the left File 


15s to ſtand fixt, the next are to move to the 


hbbhh.hbhhh.hhhbh.hhhhh left 
- khbhh.bhhbhh.bhbbb.hhbbh 


13, Ranks cloſe fozward to your cloſe Order: 


khhhh; KEE: hhhhh.hhhhk In performance of- this Combunbd the firſt. 
bhhhh.bhbhh.hhhhh.hhhhh Rank is to fiand; the ſecond moving , and 


hhhhh:ihhhhh;hhhhh. bhhhbh coking it diſtance , ſtands likewiſe 3 and {0 
enir 


It- cannot be expecicd that any VIRGO. of the Hor ſhould be ſo exaRly per- 
fortned 
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y A ayes" "of : wy foot; therefore every Commander 
| little a compals as is taken. by the JE! | ; 
RR nth to take pad room for the compaſs of his motion , ſo that all n1s 


\celi d intirely without diſtraction. | 
NG eat ad port xn to (ft for the Horſe is the readieſt way, except you arc 
iS s n 


prevented by ſome hinderances, &c. 


14. wheelto the leſt hand, 


In this motion the whole body moyeth to the left, upon the left hand 
fle-leader as the center 
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1 may keep-wheeling until you have brought-them to their proper front; 
Ml ung cs them to the left about , the Reer then will be their accidental Front. 


15. ydheel to the right and left by Diviſion. 
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The Wheelings of the accidental Fronts upon both Wings into the proper Front , 


- and cloſe their Diviſions , will reduce. them. 


16. Trot large and wheel to the left. —_ 
Wheeling to the right wilt Reduce them , or by a circular Wheeling of them until 
they are brought into their proper form. | 


17. Trot and wheel to the left about. | 


This bringeth the ableſt men to be in the Reer for any ſpeedy On-ſet 3 and wheeling 
e the right about will reduce them, &c. | 


The word Alt doth ſignifie to make Obſerve that inall motions you make an Alz, that the 


a and , and is derived from the Souldery may ſettle themſelves in their places, both in 


Dutch word Halt 3 which 5 as Rankand File , before you put any freſh Command upon 
we [ay hold, &Ccs them, 


; RE | 18. Gallop 


_—O 


for the Exerciſe of Horſe. : 2 


13. Gallop'and wheel.to the left. 

19. Gallop and wheel to the left about. 

To reduce both theſe is by wheeling to the contrary : All theſe being performed to 
reduce them to their firſt form 3” Dpen firſt your Kanks , and then pour Files : 
and in opening of your Ranks, the beſt way is to open them forwards. | 


M—_ 


Caa P. IX. 
Of Firings. 


Had thoughts to have treated of Encampments and Embattelings, but that being 
[| not my work at prefent T ſhall paſs them by, becauſe it is my buſineſs to treat only 

of the exerciſe of a ſingle Troop: In the firſt place I ſhall ſet out one firing OLI al- 
bauſens 3 When your Enemy chargeth you in a full career , you are fud- _ _->ÞF; 
dainly.to open to the right and lett , facing inwards and charge them ©%ſofol- 29. 
in the flanks, and when the Enemy is palt your body , youare to wheel to the right 
and left inward, and ſo charge him with a tull career in the Reer ; 'but here you muſt 
be xa "gr files to be fix, atid cight in depth; and ſo his Figure is repreſented as 
olloweth. | | P | + 


hhhhhh 
hhhhhh 
hhhhhhb 


This he commends very much , for whilſt the Enemy is upon his Career » you are 
but upon your Trotz and then bpening to the right and leit, Che Thi $ 
ther he mult ran through , and do but little execution , or elſe Alt in Oi ſpeaks of 
his-career , and fo. diſorders himſelf, which is advantageous = ou. ITY 
But Dam of Anothergpinion as to out Mode of fighting, being'but three: in depth; 


And fir(t of Files firing in the Front: 
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22 Military Obſervations 
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I, Files firing 


mn the Front. 


1 oohhhhhhhhhhhhhhhhoo x 

2 oohbhhhhhhhhhhhhhhboo' 

3 oohhhhhhhhhhhhhbbhhboo 3 
EEE Ae h 

I S; 
4+ OE RON | "F 


The righthand File and the left hand File March ſome diſtance before the head of the 
Troop , and Rank themſelves to the right and left inward, and fo Preſext and. Give 


fire; which being performed , let them wheel oft to the right and left outwards 


into the Reer of their firſt Station; and ſo ſet themſelves jn their reſpeRive places even | 


- with the remainder of the Body , leaving diſtance for every Rank to march into his 


proper place', after they have once tired over, 


2. Hefrig oh hbhhhh hhhhhbhhhhhhho 


in Kerr, 
ohhbhhhhhhhhhhhhhhhbho 
ohbhhhhbhhbhhhhhhhkho 


\ 


ll os ES 
net vine "5 ee 905 oY EY; NS $ 
When they have.thus fired they are. immediately to fall off to the right and left ; 


_ and March forth into their places. As: you obſerve. in each firing both the Files do 


rank _'thern{elves, and:'then: fire: Naw: a further exerciſe you may Camimnand for cach 


File-to, fa&ein oppoſition-, and fire cach to the other. . 


_ " *Firing inthe\Front,- '' - & firing in the Reer: 


2 mw | -- 2 ROSE — f ©$ 


> - oi — _z : I - on | ol2 FH 


—=- 


for the Exerciſe of Horſe. "ip 


I ſhall now demonlirate one platforme of firing by Rank. 


hhhhhhhhhhhhhbhhhhhhh 


20 | I 


hhhbhhhhhhbhhhhhhhhhh 5 
hbhhhhhhhhhhhhhhhhhhh:.z 
20. h 19 | PE; C.; 
* But infiring by Rank, obſerve the firſt Rank inay advance upon a larg Trot Gal- 
lop, or Carrere, as Command is given between thirty or fourty paces from 'the'-Body: 


The firſt Rank having fired wheels off to- the left (if occafiofi will permit )' and falls 
into the Reer 3 and immediatly upon the wheeling off of the firſt Rank, the (econd ad- 


- yanceth according to Cominand and fireth, and ſo the third. 


Pou may fire alſo by divifions which is of fingular uſe-in the exerciſe of Horſe 3 
either by firing by ſingle. diviſions .both in Front arid Reer, or in oppoſition both in 
Front and'Reer alſo, as in firing of che Files before mentioned 3 fo that Lneed not 
trouble you with any platformes of them. S 

After that theſe firings have : been perforined and the Souldieris grown expert in 
the handling of his Arms, and well managing of his Horſe 3 there is one thing that 
ought not-to be forgot by any Cominander, Which is: of moſt excellent-uſe; That is; 
for the Souldier to be well exerciſed ,- botti with his Carabinve and Piſtol to ſhoote 
with Bullet; at” Marks 5'which if it be not well exercited-and taught, itwill be tolittle 
purpoſe as'to' the Executive part of this Art, Fe OAT ES 

S0 it ought to be the 'care of every Chief - Officer to exerciſe thoſe Troops under 
his Command, ſometimes, as occaftion may ſerve, in a Regimental way 3 leaving 
ſufficient diſtances betwencach Troop, that each other may be relieved orderly ; and 
{o to retreat in due-order; to! avoid Coufuſion: 6. Lag oo veep w_ 
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diers ( but old'ones')) to make ſome'objecions againſt' me. As firſt, inmedl- 


ing with that which is of too high a: concern for me. | 
My anſwer to that is breifly ; That thoſe that. have - writ Books of this Art , al- 
though they :have: been gallant: Souldiers if they had been' in Command now, and 
of late years to have {cen what have been performed in the Executive part of the 
 Hoxſc ſervice, they would correct their Judgements, and amend theit Mode of Ex- 
| G 2 =.» Ceci? 


d Efore 1 conclude theſe few ſpent hours' about the Exerciſe of the Horſe; and 
that-my demonſtrating of them but three in depth ;- I hear many brave Sout- 
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_ firings only for 


ad.” Military: Obſervations 


erciſe, finding in it much.exror, and ſerviceable for nought, but to prolong Execution; | 
as it all experienced penur's in this Art ſhould be tyed up to the Low Conntry fer- 
vices: And what I have done is but my duty if accepted, elle for my own private 
uſe, alſo for.my fricnds; and relations that come after mez And becauſe there 
ought tc be a great deal of care had.in a work of this nature, I leave the correction 
hereof to the better Learned and more Experienced in this Military Art. 

And for the drawing of the Horſe but three in File I fay, It the Grecian Writers 
were alive, and ſome ;of our Modern Writers that have Commented upon them and 
made Colle&ives out of them, which they have publiſked for authentick Maximes 
in this Art; would now much admire to ſee our Mode of Exerciſe fo changed for 
the better. 


_— y 


When as our late Crzſo in his Military inſtructions in his platformes 

. of Exerciſe demonltrates then Eight in depth, and Eight in rank : And 
Leo Ch,q.Set. Captain Ward in his Drilling and exerciſe of Horlſe is fix in File and 
81,Ch.14. Self. tiventy!inRank;, and alleadgeth it for the beſt; and is taken out of Polz- 
18- 198.109. 435, General of the Acheans Horſe : Leo writeth almolt the ſame; 
Ayat if there be many horſe to; be exerciſed, they are to be ordered ten in File, 
and if but few no more but five , giving this reaſon 3 That if the Body be but 
ſhallow, the- Body will be ſo. weak, that it- is ſubje& it (elf to fraction : Then Livie 
verifieth; that of. Leo , and ſaith the Souldiers: had then. Speares: of four and twenty 
foot -in., Length; which was to match the Pikes of the Infantry : But in ſome pro- 
cels of time as; Hiftory makes it appear, the Macedonians tound great:inconveniency 
in the length; of.thoſe Spears, and made ſome of them to be fifteen foot in length and 
being then at that length,detexmined that five Horſe in depth was too many, - as to be 
offcnſiye to their Enemies:but notwithſianding theſe reſults endeavoured tomake their 
Battaliag, Acem ,to, be ſquare, and for their better;advantage in ſhew,order ten in Rank 
and ;five, in,File to. every. Troop of Horſe ; And theſe depths were only in.thoſe dayes 

uſed when the Horſe fought only with Spears, and Guns not-at all uſed. 

. Now if they -had theuſe of Guns ſo.much, as we,..and ſhould: fire in Ranks, five, 
ſix, eight .or.,ten in _depth-(and our moge of hghting being but three in File-) their: 
exerciſe would. be ſo long, in. the performance thereof”, that-it would not only be te- . 
dious but hazzardous to.usfoy ot-late, years it hath been! experienced, 'and/{cldome 
known any, Troops; to, ſtand ,it.out, as, may. be thought that.time, in competition'for 
victory : for we know that the ordering of our Horle, -jn- making a; large: Front, as: 
occafion and 'ground'will give-leave, and thereby. over-wigging . our Enemics- Batta- 
lia, bath proyed VIQtanoOus: :- fo ues wh 5: ,22G4 03 47 £52 FLASHES 
.. And whereas they alleadge when theyare;ſix,and eightiin File, they-can make their 
body to ſhew powerful againſt their Knemyby:;commanding. them to--double their 
Fronts by their Middle-men ( or half-file-leaders ) and can if occafion ſerve take away 
a party in the reer; and fie the Enemy in their Flank, or Flanks, &«c. But this I con- 
eve to-be- dangerous atid=of ill-confequence :"for when we are ſettled in Battaliz 
three deep, we are 'then fixed for ſervice, and need not be troubled in doubling of the 
Front,thereby weare free from diftraction,and other-difturbances which are moſt inci- 
Went by fuddainmotions tothe breaking of 'Ranks and the like , which contrarywiſe 
is with us 3 for our fighting is not by wheeling oft as formerly, but by charging ac 
Piſtols length, and > to charge through ; . every man betaking himſelf to his Sword ; 
or otherwiſe as occaſion ſhall ſerve :: For : when we: affault our Enemy with our 
Carabines, and if time will permit it with one Piſtol, what need have we of (ach 
:; tedious firing by Files or: by: Ranks, which: the Experienced; Souldier 


7 ſpewed thoſe _ thinks uſclets3- for when our Horſe are ina readineſs for execation, they 


64 ina Troop. 


. 


exerciſe ſake, muſt fire intire., which I conceive to. be. moſt. offenfive :: EXCepL the 
_ Enemy retreates, and wheels off; there will be but' little-uſe of a -ſe- 
| 1. 51: 600G Piſtol. 3:3 gy Hl ghor: = bi ED rs 
YeBichs of -+ 2. There wasalſo among [the Grecians uſed divers: formes.of Buttalia's, 
-1ans 197.,..called Rombes: of Horſe; anda wedge of Horle:: : | 
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for the Exerciſe of Horſe, 25 


The Rombe s were according to theſe Figures, 


Some were made of Files and Ranks, ſome neither Ying nor rank- 

' ing, others rankiug but not filing 3 .as Captain Ward hath fetit out at 

large. Likewiſe in thoſe dayes they uſed the Wedge, which they ac- 

counted to be of more ſingular ſcrvice than the Rombes, and is thus = 
deſcribed. 

But neither of theſe being uſed in our Exerciſe and Mode of fighting; I ſhall give 

you Emclid's definition of a Rombe, That a Rombe is a ſquare figure that bath the fides 
eqzall, but the Angles not right, two of them become Ny one two of them blint, &c. 
_. ThusT have paſſed over the ſeveral formes of the Exerciſe of the Horde, briefly, 
both in their facings and Battalia's : and I ſhall conclude theſe Collecives of the Ca- 
valric, as is _— for the Exerciſe of a Country Troop 3 it being but one part asan 
Introduction to Military Art. | 

J need not plead any thing for this Art; In it ſelfe it is commendable. Empire- 
doms, Kingdomes, Nations,Princes and People can teſtifie enough : no Nation can fub- 
fiſt without experience in it. | 

It being asked the queſtion 3 What part of the world brought forth the moſt Va- 
liant., men for War? Anſwer was | made they were found to be in all -,, _. 
places, where youth was bred up in the ſhame of Vice, and had audacity 8icks, 38. - 
to undergo - any Peril for Vertues ſakc. 
The Lacedemonians were accounted. the moſt valiant Pcople of Greece 3 Hiſtory 
will tell you the reaſon : Therefore to conclude z None are born Souldiers, one 
may have an Inclination to War more than an other, but experience cometh not with- 
out Induſtry 3 and pardon me if I boldly affirme, that the Engliſh Nation are a War- ' 
like Nation; which if we ſhould negle& our duties herein, the Commander to be 
induſtrious, and the Souldier diligent, we ſhall make our ſelves a by-word , ( or 
{corn)to other Nations: And our Gracjous Soveraign at a loſs in his defignes, and ex- 
. pectations £ The more we ingrave this Art in our minds, the more courage we ſhall 
have, and the better enabled to fight for, and pray, | | 


God ſave the King. 


I cannot but give you the ſaying of M. T. Cicero,.in Commendation of this Art, a« 
bove any other Art whatſoever: Rei Militaris virtus, preſtat ceteris Virtutibus 5 and fur- 
ther ſaithafter many other reaſons to prove the ſame; That. all other Arts do ref 
in ſafety under the Banners of this 
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DRILLING 
Or New Mode of 
EXERCISING 

A Foot-Company. 
: BEING | 
Colleaive Inſtructions Methodically compoled, 


with their ſeveral Figures, for the 
young Souldier. 


By Capt. .T homas Venn. 
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Honourable 


RALPH STAWEL 


One of the Deputy Lientenants of the County of SOMER - 
SET, and Colonel of a Regiment of Foot in the ſame. 


IN IS 1t hath been your Pleaſure to accept 
Bt - of the Command of a Regiment 

1. of Foot, fo it is your defign tohave 
V2] it complete, tor Officers, Men (and 
=> Arms) that they-ſhould be well 
44 = difciplind in Milnary Art; and be- 
ing commanded to ferve youin the ſame, rhought itmy 
duty to preſent to your view ſomeColleRions and other 
Obſervations in the Art Military, for the Exerciſe of 
the Foot : and I am confident of your Honours care 
to ſee what ever is, or may \be amiſs in your Re- 
giment , to. be completed , not only in the certainty 


I of 


" ” P . 
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of your njen , but alſo for ſome certain days to be 
allotted! over and 'above*rwo”or three days Multers, 

_ (thatare only for the Muſter-maſters due,) tor. your 
Commanders to be impowred for to appoint ſome 
private Exercilings,for the better fitting and preparing 
of your ſouldiers for publick ſervices: To whichend 
I may preſume to-ſay,that what I have preſented you 
with , is none of the leaſt or worlt parts of Military 
Order; which if it paſſeth my Countries acceptance, by 
your fayourable countenancing of it;,- I may give ita 
Supplement to makeit completer , not deſtroying my 
Title , ashe who did ſupplement Mr Eltor's complete 
Body : Yer I would not have the Eltoniſt take it a- 
miſs, that moſt of our Worthy Cruſo's Works are 
Verbatim ſupplemented to his complete Body of Art 
Military to make1t complete, e>c. 

. Sir, | have not Embelliſhed this with curioſity 
of Language, but rendered it for the meaneſt Ccapa- 
city, that none may be wanting in the Rudiments of 
Military Diſcipline ; which diligently. look'd- into, 
will-make the younger ſons of Mars the betterableto 

perform their Duty when ever his Majeſty ſhall call 
 forit. And now moſt Noble Sir True Heir of 
Honour and Vertue ; . your Pardon: for my bold- 
nels; and your favourable, conſtruction of my weak 
endeavours, commands me.to [ubſcribe an obligemenc 


by thetitk of - + 
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SOBEL TOs = Obedient Captain, 


Verles. 


Or your experience in this Art f W ar, 
With filence hear what your Inſt: uTions are. 
Perform your Poſtures with 4 manly grace, 
Obſerve yotr diſtances, and learn to face - 
To right, aid left about, and as you-were, 
By Diviſzon, Intire and Anguler ; 
7 ben to your doublings of your depth and length, 
Vben you perceive your Army wanteth ſirength ; 
Inverting Files, converting of your Ranks, 
Brings ableſt menin Front, or Reer, or Flanks © 
Your Counter-marches, you muſt next perform 
_ (Of dangeroms uſe in fight 7 in field, or no # 


T he Chorecan and Lacedemonian, 


i And the faining Macedonian : 

| Then laſt of all your motions, learn to wheel, 

c Which doth conclude this Martial Art to Drill. 

k WWherein, were all onr T rained Bands well Ski d, 
J . Theyd leave their Ground,to march into theF eld; 
- And not be ſcar'd and frighted with Alarms, 


For want of uſe in Handling of their Arms ; ER 
Which Bingham, Hexham, Barriff, Elton, W ard, 
And many others to0( as 1 bave beard : 
Beſides my ſelf, who now have wfitten part, 
T hat from us all 208 may learn all this Art : 

12 


es, 


were I worthy, humbly ſhould adviſe 
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Our Lord Lieutenant, and their Deput 
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ilicary Obſervations 
FOR THE 
EXERCISE 


FOOT. 
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CGaar. b 
»y way of Jutroduction; 


> 2 Aving paſſed ſome few ColleCtives to the ſervice of the Horſe, k was 

> dcfired todo the like for the foot; figuring out cach "Command, or 
! platforine after the proportion of Six in File; which is according to our 
” late Mode of diſcipline. | 
<v There have been tmany Books writ of this Military Art, in the 
; * Exerciſe of the Foot,both ancient andModerne but of our later writers, 
I referr our-new commiſſion*d Gentlemen to the peruſal of Bizgham, Hexham; Barrife 
and Ward; I would not have Eſton( although a Parliament Officer ) wholly to be 
laid alidez for 1 have received infortnations of the great Worth and patts 'of the 
Gentleman: : | | Ba | 

To them whoſe experience have been their maſterpiece, I am filent ; deliring 
withall ſubmiſſion rather to learn from ſuch , than preſume to dired. re eg 

Thoſe Gentlemen are to be commended that will bettow time in reading of this 
Art, but eſpecially fach as put in pra@ice what they read; which is the readieſt way to 
make men fit for the ſervice, of their King. and Country : For what maketh a than 
more confidently Couragious, than knowledge ? I 
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LAheceare many Gentlemen that arc greater Readcrs of the Wars, than Practitioners 
of theſame 3 who have had ſome cavelling diſputes, about the diſcipline thereot; not 
conſidering, the great change that time hath made, and experience hath found out in 

artial affaires, | | | 
" Ares caving of the bman and Grecian Orders, Diſcipline, and Government 
of their Armies; I had thought to have given you a taſt thereof, but deſerving a bet- 
ter Pen than mine to ſet. forth the Gallantry of them, I ſhall be filent : And yet if it 
were poflible to renew them, it would never - work the like effect, as it did againſt 
their Enemies'-3 One great{cauſe thereof is ſuppoſed, that they made better pay-men 
in thoſe dayes 3 Vice was (evere]y puniſhed, Vertue moſt - bountitully rewarded : and 
when the Wars were ended, ſuch as deſerved well, were both regarded and rewar- 
ded; or elſe remained inrolled in penfionary pay z ſo by that meanes the Exerciſe 
of Armes continued, It is to be. obſerved that where Payment and Reward ceaſe, 
there Diſcipline and good Order ceaſcth alſo. | 

As for the Exerciſe of Armes belonging to the Infantry, it is the part of the 
young Souldicr to learn and praiſe, in the hiſt place, the Poſtures , and well 
handling of Armes: Which I may term to-be the lingle Accidence of this Art, be- 
fore he enters his Syntaxis: andit muſi be done' by endeavouring to ſet ſome time 
apart for the exerciſe thereof. ow 

There have been many that have not only diſputed , but have writ againſt 
the many Woftures now uſed 3 but being ſhamefully confuted by our Moderne 
Writers I ſhall be filent; and proceede to thoſe Poſtures belonging to ſuch Armes 
that are now in uſe in theCountry,. which are far, ſhort of what is com- 
pleat in Exercile in the Cities of London and Weſtminſter, and therein of thule Hog. 
nourable Societies of the Artillery and Military Gardens, and allo now of late ( Lye 
Criple ) with out Criplegate. | 


En OR WI WY | 8 
Of the poſtures of the Pike and Muſquer. 


Cfoze 1 give you the poſtures of them both, I ſhall give you a brief definition of 
a Poſture. : Wo 
A Poſture. zs 2 mode or Garb that we are fixed unto, in the well handling 
of our Armes : In which there. are motions attendant unto the ſame for the beer 
race. 
b Pzeſuppoſing your company to! be in the Field and drawn up in a ready way 
for Exerciſe; then the beſt way, is to Exerciſe them apart, by drawing of the body of 
Pikes from their Muſquets 3 that, each may be Exerciffd in their particular Poſtures by 
themſelves. | | : 
Dnlp there are ſome Poſtures of the Pike and Muſquet which are anſwerableto 


each other by conformity 3 whichgought to be performed in a Body, or upon a March 
as occalion ſerveth': as for Example. 2 


rs 


in Marching, All are to be ſhouldred:;; In Trooping, or in any other Motion. the 
Pikes are to be advanced , and the Muſquets poyſed : In Porting of the Pike, the 
Muſquet to be reſted 3 In Trailing of the Pike, the Muſquet.to be reverſed ; which is 


the Funeral Poſture ; When the Pike is Cheek'd, the Muſquet is to be reſted ac the 


Sentmel Poſture; when the Muſquet is preſented to fire, the Pike is to be charged : 
And when the Pike is Ordered,moſt commonly, ( eſpecially ina ſtand or for Exerciſe) 
the butt _ of the Muſquet is to be ſet to the Ground &'c | 

It 18 moſt proper for the Captain to Exerciſe the' Pikes himſelf : I do not deny 
but he may Exerciſe both; as he ought ſometimes to do: andtheEnfign and [ietite. 


; nan£t 
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—— 


; for the Exerciſe of the Foot. 35 : 


nant are not to be negligent herein when they .are commanded, or jn the abſence of 
their ſuperior Ofhcer. 

The next for the Exercile of the Pike, in point of Antiquity and Honour, the Gentle: 
man of the Pikes craveth the precedency. — 

T have declared in the Exercilc of the Horſe, what an excellent Vertue , SHence 
is3 which ought in the tirfiplace tobe commanded, and moſ diligently obſerved. 

Lye Body of Pikes from their March, and ſtanding all ſhouldexed, Command as 


followeth. | 


1. O2der your Plkes; to your 3 5: x90 o2der: 


This ought to be madeuſe: of always upon a ſtand: And in the daytime 

/-1t may ſerve for a Sentinel Poſture : And for the abatement of the fliry of 

the Horlc , having the 'butt end of the Pike on the inſide of the right foot; 

Charge then to the Horſe, drawing your ſwords over your lctt arm , 

having your Pike in your left hand , you may then receive them by Coms 
manding ) either to -»- 


F ront.; ; 


WY Right; 
Charge to the <1 -#t, C r-Oxder your Pikes: 
TReere, 32. Put up your ſwo2ds- 


This is only uſeful upon a ſtand of Pikes;and by ſome able Souldiers it is not 
thought to be the ſecureſt charging againſi the Horſe,or of ſtrength to make 
the greateſt reſiſtance in their ful Career. Therefore it hath been thought 
fit to be moſt convenient, to cloſe your files to your cloſe Order, and Ranks 
cloſing forward, and being thus ſemented ( as it were ) will be the bettet 
able to ward any reliſtance; 


Advance ,- 
; Shoulder 
' From your JPoxt 


Ower, YCompoxt 29x Hikes. 
Cheeke 
- Tratle * : 
Dader as you were: 
ſront; : | 


From pour Oder JRight, 
. Charge tothe Jileft, C © 
rn .Reere. JOader as you were. 


2: Advance pour Pikes. _ S 
| This is-ufctul upon all occafions when the Drum ſhall beat a Troop. Itis 
allo uſeful in all motions of. Doublings , &c. Only remember when they 
are reduced they put themſc]ves., or be commanded into the ſame Pofture 
the ftanding Party was in. Ok 
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n T1 Military Obſervations 
_. Shoulder 
pot ff _ 
Ftom pour Advance, Compete your P1kes- | 
oy -heeke ett 
S>Trail *Fdvance as you were: 


Front, 
Fxom your Advance, Right, C' 
charge to the JLett, Les 
| Reer- = Advance a$ you were. 


2+ Shoulder your Pike. 


This is uſeful and moſt proper upon a March : It is uſeful in time of 
fight , provided the Pikes be upon a ſtand, for it doth not only preſerve 
the Pikes from ſhattering, but the Souldier alſo. 


Pozt 
Compoxt your Pibeg. 


Cheeke | 
Trail. Shoulder a$ you were. 


Front, 
From your ſhoulder, IRight., 
_rharge to the * JiLeft, < | 
| Reer- - Shoulder as pou were- 
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4> Pozt pour Pikes. | 
This is uſeful when the Souldiers are to enter either Gate or Sally-port 3 
and it 18 an caſe for the Reer half Files to Port their Pikes when the Front 


is at their Charge. 
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Compozt 
From your Poxt, JCheri your Pikes. 
Trail - OPont as you were- 


:  cFront,- 
From your Poxk, JRight. 
charge to the YLeft. 
| Reer, 


| ozt as pou were. 
5, Compozt yourPikeg. 
This isneceflary fora Souldier upon his March up a Hill, to have his Pike 


Comported, 


- Foom your Compozt,3 Couch Syour Pike. 


Front your Lompoxt, 
charge to the | 


for the Exerciſe of the Foot. 37 
| : 6. Checke pour Pikes. re Ic 


This 1s uſeful for the Sentine] Poſture: 


| : From your Checks, +Trail {your Bikes. 
Foe Cheeke as you were: 


From your Cheeke, )Right. 
charge to the Left, WP | 
| Reer. -Cheeke as pou Were: - 
7. Ttail your Pikes. | 5 | 
_. . -..- - Thisisuſctul in a Trench to move f6r ſecurity of any breach undiſcoyered ; 
t and is ſeldom uled elſe; but marching through-a Wood, &e. 


From pour Trail; )Right.C 
charge to the Lett, : I 
Keer. Trail as pou were: 


From pour Trail, 5 Oxder } your Pikes- 
$ ay down your Pikes. —=_ 
Oberve that 1f-your Pikes be laid! x 1. Handle Tour ra Ort order; 


downwhen you begin your exerciſe, <2. Raiſe t Order, 
then your Command muſt be ——— 5: Your 2 Cloſe order, ec. 


. 


| Pou may obſerve that the Poſtures of the Pike, fomeare for conveniency , atid 

3 eaſe to tae Souldier , as to expedition cither. in Marchings, or other ſervices con. 

t | manded ; and the ſeveral charges ſerve either for defence: or offence ;: none ought to 
ſlight any of theſe Commands, but to put them into practice 3 for at ſome one time 
or other they may be ufetul... .. .. FN Ms | _—_ 


Here followeth the Poſtures of the Mulquet, 02 Calliver, 


In which, I do affrin, that the word of Command generally.uſed. (Wake reabp) 
15 no Poſture , but a word for brevity preluppoling the Souldier to he expert in all, 
and doth include thoſe poſtures precedent to that (Pzeſentpour'Duſquet) and from 
the Preſenting of your Muſquets che other poſtures following unto that j{ Give- fire ) 
which is the completement of all the reſt of the Commands given. WY | 

Therefoze for the better handling of. Arms no Judicious Practitianer in this Art but 
will confeſs, it is better to be Inſtructed from Poſture to Poſture tor tnore comely , and 
{wifter execution thereof: ' 4 ED ETH 


.'The Muſquetteer. being ſhouldered Command / 


Snap-haunce . ...Match:lock;” © 
| h WITT IE 7 5 
Sloop your ' Muſquets. ,. need nothere inſert every Command, 
Left ſlip your Maſquet bers Yoni but only add ſuch as are ; uſed for the 
1: Unſhoulder your Muſquet ; Mailock , wholly laying. aſrde the 
and Yoyſe-. ROgPs Fa {7 + 


2+ Palmo2 ref} your Wuſquet: To: 
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_ _ Military Obſervations 

____  Snap-haunce- Match-lock. 
3- Set the Butt end of your 
| Muſquet to the ground. 


4- Lay down your MYuſquet. 
5. Take off your Bandelters. 
6. Lay down your Bandelers. 


A Face? about to the left & march. 


8. Face about to the right and 
march to pour Arms, (02 
ſtand to your Arms.) 


Ho To _ eyour. Bandeliers. 
11. Take up your Muſquet- 


12. Reſt(o2z Palm) your muſquet. 


12. Secure(0o2 Guard) your cock. 
14+ 2aw back pour tl (02 


ſteel.) = 


15. Clearyour 17:11 

16. Pyle your pan---- 

I7. Put Down your ſtecl , 
hammer.) 


Take your Match from between the 


fingers of your left hand. 
Lay down your Match- 


Take 1 up your Match with your right 
hand. 

Return ſor place) your Match into-yeur 

left hand. 
Open 
Clear 
Prittic 
Shut 


your Fan, 


18. Blow, 02 caſt off your looſe com- 
I9. Bungoz caſt your muſquet about to your left ſide. 


_Han#le your Charger. 


| Oper” your Charger. 
20. Charge m_y Powder. | 
a TOM! "ms cyour.ſcotvzing ſtick. 
23.” Charge withwulle. [HIST 3:6 
24. Put pour ſcouring flick into your u 
25. Ram home pour charge. r9p tuet. 
26. withdzaw? _ 
27- Shozten - Cyour {couring aick;. 
2. Showa WM 
29. Buying fozwar your uſquet and vile. 
Zo» Palm (oz reſt) your Puſlquet: F 
Draw forth 
31. Fit," your  Yaninier , oz Blow your Goal of 
ſteel. 7 InP F 
32. Free pour cock. Fic "CIour Marek 
22. Bend your coc h-. . Guard your Pan. 
_ .. Blow the aſhfrom your Coal. 


34+ Preſent your. ndanet. 
35. Give fire* 


35- Palin(' 0zreft) your une: 


37. Clear 
38. SAT Epour Han: 
39 Poyle your Puſquet. 


Open yeur Pan. 
Uncock, and return your Match. - 


46: Shoulder 


PRE. — 


for the Exerciſe of Foot. 39 
40. Shoulder your Muſquet 


$5 you are ready for a March or in the Poſture upon the firſt motion. 

Lhyat which 1s called the Saluting Pofture , is to be performed from the reſting 
(or palming,) of the Muſquert 3 when he ſhall have an occaſion: as a Souldier to ſalute 
his Friend, or to the hohouring of any other perſon deſerving. | 

And tye Sentinel Poſturez 1s for the Maſquec to be in-the. Palm of the left hand, 
at his Reſting poſture ; But his Muſquet to be charged with Powder and Bullet , his 
Cock freed , and to be ſecured with his Thumb , fo to be-ready to execute his charge, 
and commands given, Lc. | 

Ayere is indecd a word of Command ſometimes uſed , Keverſe pour Puſquet ; 
- which is the marching Funeral Poſture 3 That is to put the butt end of your - Muſquer 
upwards , under your leftarm, holding it in your fett hand, about the: lock of your 
Mauſquet. - Thus I have finiſhed the Poltures of the Muſquet or Caliver with a-Snap- 
' hance, and with a Match-lock without a Reſt; for your further inquiry, if there 
" need be, I refer you to Lieutenant Barriffe or Captain Ward. 

Jf 1 ſhould forget to ſay ſomething of the excellency as to the uſe of Hoh _"_ 
the Half-Pike and Muſquet, that is now of uſt in the Artillety Garden 3 © rn | 
firſk invented by Lieutenant Barriffe and' Mr Fobn Davis of London whatſoever is 
performed in the exerciſe thereof, it is with greater eaſe thari the Reſt and Mu(- 

uct is. 
» And knowing how far it hath been the care of many Souldiers, by invention to 
make the Muſquetteers , as well defenſive as offenſive , but none amongſt many of 
their. Projets was reccived like this , all falling to the ground , and this flatiding as 
the beſt, being of moſt excellent ſervice; for it ſervethas a Reſt ; as a Palliſado to de- 
fend the Muſquetteer from the Horſe : When the ſhot is all ſpent they may with that 
Weapon , fall in among the Enemy , and in the purſuit of an Enemy, by reaſon of 
the lightne(s thereof , and their nimbleneſs in Action, may do great execution z and in 
Trenches they are good ſeconds for the Souldiers preſervation. : 
Tyoſe Souldiers that are thus Armed are the beſt to be commanded out-upon any 
Party , becauſe they are.the. belt ablexodefend themſelves and offend their Enemies ; 
And when any hedges are to be lin'd with ſhot, that the Muſquerteers by © | 
their forced ſervice become lilent , .andthe ways deep and narrow 3 then Wt Country, 
the Half-Pike will be of ſingular ſervice-- + ;- —_ | 
And laſt of all the Souldier ſo marching with his Half-Pike and Muſquet ; It is not 
only a Grace to the Souldier but a Terrour to the Enemy:: Beſides this hath been ap- 
approved of by ſome of the ableſt Souldjers in this Kingdom. If once , _ 
the Countrey law the prattice of” it, and whata ftrong preſervation it Vic: Wimbal=. 
is againſt the incurſion of the Horſe, andin all other reſpe&s rather _ Sie 208, 
an advantage to the Souldier than diſativantageous to hinis-it-would be} 
not only eſteemed good but carefully put into pratices - |. fo 7 
- As the-Muſquetteer 1s ſecured by the gallant: inychtion of ithe Half oo yl 
' Pike 3 any ſtrange eye would think it very unjuſt that ſuch Numbers of- Bow ap Pike; 
the Pike-men ſhould be lai by the ſhot, anditiot: able to xcfift.and offend agailt; I 
could therefore fay much for the Long Bow ;to -bs:joyned with ithe: Pike ; how thiir. 
ſhowers of -Arzows will gaul-and: terrifie. the Hoxle ; wound and: hutt_ the; Sorlditte 
both on Hoxſe and Footz So if this ſhould be duly performed all hands woutd be 
fighting ; and all.ina readinefs for. {)f. preſervation.” . Hiſtory: :is :full of the Seat 
ſlaughters and Atchievements in thoſe days; when the Bow was nioftin..uſe 5: but bs- 
caulc it is laid aſide I ſhall be filent, hoping the praQice will never be forgotten; 
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| Cas, 1 


The Places of Digquities both of Files and 
_ Ranks. 


this Military Age, who would have thought that few or any could be ſo igno+ 
\ rant of the difference between a File and a Rank 3 but finding in our Annual Ex- 
_ exciſes many. (Farmorlike ) Souldiers to be much guilty thereof, I ſhall ſpeak a 
pet oS pe, tion 3 ſhewing what is xequired to the making up of a File, and alſo of a 
Rank , with the dignity of each as they ſtand both in File and Rank. | 
6 N Firſt, Know that a File is a ſequent Number, of men , ſtanding one be- 
4 File, hind ah other Front to the Reer. 
2 from-th' which is termed aFile-Leader, unto the laſt which is termed a 
bringer up, which ſhall be demonſirated according to our mode of Diſcipline. 
Secondly, A Rank is a Row of men betthey more orlelſs, ſtanding or 


F 
4 Ranmke. * marching, ſhoulder to ſhoulder in a direc Line from the right hand to the 


left, (and from the left to the right) even a breaſt. | 
And by the way obſerve that in all preparations to exerciſe , Files muſt be made up 
ficlt, and being then drawn torth, and the Files joyned together, Ranks are made. 


} 


4 -< 'V 
4s = <2; oY 
A Rank-——— 65 4. 3 2® EF 8 I 
| pony, No” 


OE __ ' Dignified 2 20-41 FULLY 
| hain mon | —— w—_—_ £ ——_— , z | —— 1 

2 The front. half files. 2. 

"TEC 


I 

5 
: POETROETs 41 —'| 3 Half file-leader. 
©  Thereer half files, © | 0. 


2 | 


Both which ate according to Barriffe, Ward ,'and others; but in giving their 
Dignities to a file of cightdeep there are various opinions, yetall cndeavouring after 
a Geometrical propottion 3 and it'is that which Commanders ſhould chiefly follow as 
'neat as poſſibly they:can.” FS Pod nts Js: as \ 
: And; becauſe: the;Sages:of our: Times do differ jn- their Judgments', more in 
:this particular than'in any-one thing that I know of 3 I ſhall ſet- down | what 
| __ T have/ know or heard, leaving it' to the more experienced that can command 
beter: Bs boon ns le ode Ltd ur GE. os Shot zi! 

: Pere followeth the Rule of Barrife, #ard, and others in placing the Djenitics 
forfix, eight, and ten, both in Fileand Rank TO he een 


/ 


Dignities 
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for the Exerciſe of the Foot. ' *41 
Dignities of Ranks: 
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I ſhall here inſert thoſe various Opinions of the Dignities of Souldiers cight in File; 
and ſo for eight Compamies ina Regiment; by all which you may dignificeach Offi- 
cer in his due place of Honour} either in March, or in a Body : The conſideration that 
there is , or ought to be. an anſwerableneſs in the Reer to the Front, in the left flank 
to the 'rigtit., by an cquitable right in their true Dignity, is that which giveth/life and 
being to orderly Diſcipline 3 for the worth of one muſt be anſwerable to the other in 
Skill , Valour, and in Number. 2 

This amongſt the Grecians was antiently put into praGice, as you tmay fee at 
large in the Notes of Captain B;izgham upon the' TaQticks of lian ; and de- 


ſcribed after this proportion. ws 314 I. Two at three on the left 


hand, is equal in Number to four and one on the right , each making but' five 
in Number 3 as 1t 15 thus in a little Number, ( it may and ought to be mage 
good in a greater. , © | 


Me Barriffe 
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Barriffe $ SC "x" Battalia they oppeſe thus. 
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The equality itn this oppoſition is thus; As (1) and (4) tmakes five inthe Colonels 
Divilton, {þ (3) and (2)-1n the Lieutenant Colonels Diviſion makes five alſo ; Then 
as in the firſt (5) and (8) makes thirtecn 3 fo theſecond (7) and (6) is thirteen , which 
15 an equal oppoliti A | ; | | 

nformd Mt... _ A PEcond Opinion for the Dignity of. cight Companies , is as 

i d Mr. | tor the t £1 O | 
Klton's Kale followeth. DE OY FE ; | 
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Tr Battalia they oppoſe thus « 
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| 6 | Capt. 3. 


Capt, 5+ 
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' L. Colonel” 
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6 ow 7 | Capt.4. 
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4. Capt,1. 
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3 | Major 


5 18 | 8 | coptis. 


| 5 |Caþpt. 2. 


1 'þele oppole as the firſt, and fomewh 7 | | 
.*  -YELE lomewhat more in the equality of thei | 
" A: EY top in the'right Wing of the Colonels Divites l Fe ET is 
equatto thatin theright Wing of the Lieutenant Colonels Diviſion; and fix and ſeven 
1s equally thirteen , in the firſt, as hve and eight in the ſecond: 
| But 
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Put according to the Rules for the Dignity of a File, the ſecond Captain hath loſk 
his place of Honour. VE RE EE Ge TPO FEW OUR 
#02 thoſe of that Opinion who place .the fecond Captain in the Lieutenant Colo- 
nels Diviſion /, affirm that there may be a. Geometrical equality (in length and 
breadth) in File and Rank yet in point of Honour according to firſt Rule in the Co- 
lonels Diviſion, the ſecond Captain being placed loſeth his Dignity 3 for if the eldeſt 
Captain in priority is placed upon the Head or-firlt Diviſion , Body or {tand of Pikes, 
leading the Colonels. Colours ,, then by the felt fame Rule of Equity, the fecond 
Captain Numb. (5 ) may and ought to be in the head of the Licatenant Colonels Divi- 
fion, Body-or ſtand of Pikes... | | ORE Fs 
-.- 49 which I conclude that the ſecond Captain hath as much Hqnour to bring up the 
Reer of the Colonels own Diviſion of. Pikes when ſo, marched 3 but it marched ( in- 
tire) Regimentally , there. to bring up the Reer of the whole Body or ftand of Pikes 
i5a greater Honour, and the ſecond Captains Dignity. 
-- Athird Opinion for the Dignity.of eight Companies. 


In Battalja they oppoſe thus. 
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This is the moſt received Opinion of the other two of late years,and the Reaſons may 
be as followeth : Firſt, their oppoſement is more upon a dire& equality than the form- - 
er , as for examples. x and 8 fiands upon the right Wing of the Colonels Diviſion 
which maketh 93 -now- equally to oppoſe this there is 3 and 6 on the left Wing of 
the Lieutenant Colonels Diviſion , that maketh 9 alſo; then upon che Right Wing 
of the Colonels Diviſion there is 4 and 5 that maketh gz atid to oppoſe that there is- 
2 and 7 which is 9galſo 3 all this makes out the julineſs of this oppoſetment , and in 
that particular exceeds both the former, for what can be aid for the ſecorid may be 
 . alleadg*dforthis third alſo. ” —_ 
The. diffetences in them as to their oppoſttnents. may heteby be diſcerned, and 
how that all three inake equal in numbers , as*in half Files and half Ranks, i8 is 
£qual to 18, and in Rank and File tnaking (36.) | | 
' Indeed when the Seignior Officers of a Regiment had more Souldiers in their re- 
{pcFive Companies, there was then great reaſon to ttand upon an equal oppoſtinent 3 
or elſe one Wing, might be too ſtrong tor the other. | 


r3 - All this being now laid afide and there being of - Souldiers ai equality of 
is number in each company, why then ſhould our firſt rule for the dignity of a File be 
in laid afide for the marching of a Regiment either intire or diviſional ? In the (econd 


Opinion the ſecond Captain is placed in the Lt. Colonel's diviſion 5 in the third he is. 
ut | | ey placed | 
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placed in the Collondls3 .although I conceive ' he ought to be jn that Diviſion 
'yethe is there miſplaced: for by the ſame rule in the {econd and third Opinion , 
as you place the Collonel in the Dignity of a file leader, the Lieutenant Collonel hath 
his Dignity in the place of a Bringer-up , the Major in the place of the half File lea- 
der, the firſt Captain inthe place of the Bringer up to the Front balt-files : Thus far 
all three joyntlygo together, and becauſe there is -no difference in number of men, 
but equal 1n both parties;they need notiſtand ſo much: upon an equal oppoſement, but 
that the-ſecond Captain N#mb.$.may have his juſt place of honour immediately. next 
unto his Collonel. 5 Sei ef = 

If it were not for this mode of Dignity according unto aFile in the marching of a 
Regiment,and ſo untoa Rankin a Body, I might as well and better require fatistaCti- 
on ( the number of each Company being equal in' Souldiers ) why there may not be 
two field officers in the Collonels Diviſion as well as 1n the Licutenant Collonels ; 
which T leave to better judgments. +ihas | | 

For the proof of my aſſertion, as joyning with Bayrife, ard and othets.in apoint- 
ing theſecond Captain, whoſe is the hift place of Honour next to the File leader , 
or nextto the Collonels own company both in Rank and Flle. 


—y 


- 


I. The File leader ought to be the worthieli becauſe he hath the Com- 
mand of his File, and marcheth firſt againſt the Enermie. 
2. The Peinger up ought to be the ſecond- place- of Hohour, becauſe his place of 
March is in the reerz and is in moſt danger, ſhould the Enemie charge on that 
part. ; pn Eo Iv | | 

3-. The half file leader is the third place of Honour, ibecauſe when the Front half 
files are taken off upon any occaſion, he is the leader unle(s he be commanded tp face 
LUO. a rt robs | s, =] | 

4+ The laſt man ( or Bringer up ) of the Front half files is the fourth man in digni- 
ty, for{o he is when the Reer Diviſion istaken of, | 


5. The next that to the File leader hath the fift place of honour ; for one doubling 
brings him into the Front. 


- - 


Bar, pas. 17, 


6. The fixt place of Honour is before the Bringer up, for if the Body be faced about, 
one doubling brings him into that accidental Front, or keeping of his proper Front by 
once doubling, he becotnes bringer up to the File leader. : = 

7. The ſeventh Dignity - of place is; his who marcheth next after the half file 
leader, for when the half files double the Front, or march forth , then one doubs 
ling ranks him even with the Front, - { | 


8. Theeight place of Honour: ( the File being but eight in depth Y is the third 
from the front, for he may be made a File leader allo, although it may be with more 
trouble, for by countermarching - of-the Front and-Reere into the midſt, and then 


tacing to the firſt Front, and after doubling of Ranks -makes him: a/File leader 
allo;--.._- | | a3 


Idefire to ſpeak nothing ESR 'to tye up the faxenioas _- any enticniee fa 
when his own reaſon ſhall.guide him in this Military Diſcipline, as yk not be whevar to 
. and cantrary to the rules of Art. | 


Now cach Souldicr beipg well exerciſed .in the. Poſtures of the Pike and Muſguet 
and knowing their Dignity both in File and Rank, will not. ſtand ſtill here, but mui be 
labouring to march tarther'in this field of Military Diſcipline, that by the know- 


ledge thereof his undaunted courage: might conduc him to jigher 
| Place of Dieliy, pas S x S cared m 0 ne higher worth or 


> I. 
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Cuap.. IV, 
Of the Dzum, - 


know the ſeveral Beates thercof , or el{c he may often fall ſhort of his Captains 
- Commands, 
There are theſe ſeveral Beates to be taken notice of as Military figns, for the 
Souldier to walk vr guide his actions by 3 - and are texmed. Semiyocall fignes, as you 
may ſee in the Horſe ſervice, pa:9: | 


The ſeveral Beates oz poynts of ydar, are 
7, A. Call. ef A P2eparative: 


[ Come in the next place to adviſe every . Souldier to be careful and endeavour ts 


2. A Troope. 545. A Battalia. 
3- I March. 5c6: ABetreit: 


Beſides theſe ſix there are two other Beats of the Drum; 


7. Ta-to. 8.J Rebally. 


The Ta-to.is beaten when the Watch is ſet at the difcretion of the Governour ; af- 
ter which in molt places or Garriſons of note , there is a Warning piete diſtharg- 
ed, ſo that none ate to be out of their houſes, without the word is given them, ec. 

A Kevallp is beaten in the morning by day light, at which time the ſubofficers 
are to take off their out Sentinels, It is, when by reaſon of the great noyſe of Guns, 
men , armes, and Horſes,the Commanders voyce for it can neither be heard of obeyed 
without the beat of the Drum :' And the-action of the Souldier whether valiant or 
otherwiſe is to be guided by it; w 

And For the better performance hereof it is the Captains duty to teach his Souldiers 
 diſtin@ly the {everal 'beats of the Drum, that they may:be the better able to perfortn 
their reſpective duties, when ever they ſhall be fo commanded by the Drum, 


- 4 
F* __—— 
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_ 


C U A P. V. 
Of Diſtances, 


| [Fm (hall ſhew you what diſtance is , and the ſeveral ſorts of diftances : 


gc. 


WH Without diſtance no, motion can be performed : Although diſtance in ic ſelf 
KK. 35 not motion; Yyet- there i1sa motion in that aGion, that produceth our ſe- 
veral diſtances of place, between man and man, or that ſpace or interyall of ground, 
Either in File, or Rank. Gy FT pn: 9s | 
And 1 may truly aſſert that'the Diſcipline of a Foot Company, &c. conſifteth ſo 
much in diftance, and motion, that there is great neceffitic of - leartiing this very 
principle; for ' they are not fixed- in one ſtation; but are 'mutually interchanged one 
with another, as occaſion is offered by command ; and ſo ate all brought into Or- 
der by their diſtances 3 for if a perfe& form of order be nor obſerved, dilorger 
muſt neceffarily follow 3 the effe&t of which produceth confuſion, 
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'In Our Modern Joplin there are theſe ſour diſtances 1n ule. 


 - «. Cloſe O2der- 
2, Per... 


2. Cloſe D2dex 
2. P2der - 


4. Double diſtance 


Pi 


in File n rank. 


0 

#7 

3. OpenOdder | £2 
Þ 


3- Open: ©2der- 
4- Double diſtance. 


-one foot and half. 
thace foot. 

Jlix. foot. - 
tweibe {ook 


I. March. 


_ There areſeveral diſtances to be performed in42. Motion. 


3- Skirmiſh. 


Chetween File and File 1s thirds foot. 


#. The diſtance of muxching 


between Rank and Rank is {ix foot. 


2. The diſtancefor motion as for doubling of Files, and 7 between File «4 
Ranks, for facings and Countermarches—-—— 5Kank 1s fix {6 


3- Diſtances for ' intire doublings ' and skirmiſhes three 
between Rank ang Filcis——o——_ —— 2 Foot. 


I2 Foot, or 


4: DiRances for prevention of Cannon ſhott is 7 24. Foot, the donble 


double diſtance. 


t- To the Files of Pikes to the charge of Horſe. 


Note that the cloſe Order 2. Before you Command any Wheclings. 


is uſeful 


0Bſerve. HE 


3- When-the. Commander is to deliver ſomewhat to. 
the Souldier that all may hear. 


Befoze: you open. OX Jos your body by command t to Diſtance to actions 


let every Captain or chief Officer Command: his Souldiers' to fireighten their Files, 
and to even their Ranks: In thenext place to. be filent that thereby they may be at 


tentive to the words of Command, 


ww... ts —- Soc 


_— a —_— 


Which fox the lveral dilances a are __ followeth. 


Commands. 


1. Files. 
2. Ranks, 


2 to your cloſe Order. 
I. Files openCr. To your Order. 

to.the, <2. To-youropen. Order.. .. 
right. 


1. To your Qudee, 
2.To your open Order. 
3. To your cloſe Order. . 


2. Ranks open 
orward. 


3 To your double diſtance. | 


| 


Reducements, 
| 
1,Files cloſe * To your open Order. ; 
, to the <2. Toyous Qrder. 
right. . £3.To your cloſe Order. 
2, Ranks G1. To your Open Order. 
| open for-<2. To your Order. 
ward. £5, To yourcloſe Order. 


2 od 
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3. Files pr To your Order, 


ps eg 1. Ioyo | 
to the 2. To your open Order. -þ hrs yin 2. To os = Sa 
Left. 3. To your double diſtance. | *2 Me ett, >. To your cloſe Order. 

4 BOOTY open (*,. To your Order. 4: RankscloſeQ 1. To your open Ocder, 
0 O 13h 2, To your open Order. | fo the reer, < 2. To your Order. 
as 3 .TIo your double diſtance OC Z* To your cloſe Order, 
Ez | | 5. Files cloſe to bs | 

g- Files open £1. To your Order. | the right and Yr, To your open Order: 
to the right 2. To your open Order. left inward, . <2, To your Order. 
and leffr. 3- To your double diſtance: | 0 hg 3. To your cloſe Order: 

: o the mid(t, 

6.Ranks open©C 1. To your Order. 6. Ranks cloſe | : 
tothe right < 2. To your open Order. to theright -) ** To your ,open Order« 
and left. 3.To your doublediſtance. | and left in- ) <* To your Order. 

TERS ward. $37 To your cloſe Order. 


Theſe are uſeful and may' be uſed at the diſcretion of the Commander; : 
And fox your better performance 1a the cloſing and opening of Files and Ranks,take 
theſe following Obſervations: he | | 

I. WhenFilcs open to the right, the left,hand File muſt Rand fat ; every File taking 
his diſtance from the File next his left hand. Be TIEN | 

2; When they open to the left the right hand File ſtands faſl,ec. 

3. When Ranks open forward, the laſt rank ſtands 3 every rank taking his diſtance 
from'ithe:ramk next behind him: ee | 

4. When they open backward, ( or to the reer ) the firſt rank ſtands &. 

5. When. Files cloſe to the right, the right hand file ſtands , the. reſt cloſe to the 
right, taking their diſtance from the right hand file, en FT ig 

6. And if Files cloſe tothe left, the left band file Rands ; the reſt of the Files loſe to 
the left, and take their HOSREG, +tok , ID 

. When Files. cloſe to: the right and left, then they cloſe .inward: ck; . 
Fillance fc om thoſe Files within them, neareſi to the midi of the Body. FOO Bp 

8. When files clole tothe right and left by Diviſion, it muſt beoutwards, according 
to the fift and fixt obſeryation. | | 

9. When Ranks cloſe tothe front and reer;then the firſt and'laſt Ranks Rand; the 
other taking their diſtances, | 

10. If Rankscloſe tor the midſt then they cloſe towards theix two midlemoſi 
RIS oor ene © 

I have not ufed the word | Center | in any of theſe Commands. becauſe it is 
conceived that. the. word is more proper to a circle, and not tg a ſquare , ( or a 
broader fronted body.) | Cs Ss SO 

It is not of abſolute neceſlity-thati : a. Gommander in the exerciſe of a private 
Company ftiall uſe all theſe openings, and cloſings to thoſe (eyeral diſtances mens 
tioned: .but*fo many of them, as tay be'thought fit for his' preſent *Exerciſe in- 
rended y' altadbgh it cannot be denied. but that they may be uſeful at ſome time 02 
orhers - He Oe AA IL I | Sg ha ed | 
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Br 


Cor Es. EE 


Of Marching -and Dzawing upof a Company, 


Pe Souldier being informed of the Dignity of Place, together with the ſe- 
veral Beats.of the Drum; and'their reſpective diſtances: I ſhall march a 
. , Company of Foot, and draw them-up : which Company {hall conſiſt of 
twelve Files 3 four Files of Pikes, and cight Files of Muſqueteers. 

* But the Deputy Licutenants for the County of Sommerſet have allotted ſome files 
moreroeach Company, and it is a rare thing to have them compleat in the Field, fo 
that it hath been too apparent, becauſe there hath not been an equality.n Files, their 
Companies have been wholly unfit for Exerciſe; but I hope theſe errors will be bet- 
ter looked into and amended hereafter. | | Ds 


I-Company marching: = A Company dzawing up. 


Captain — _ » | Captaitt. 
-' \ ..,- mM mm m_.ad; Ser. _— .m mm m 
Files are to Y | NELLY 
be at their mm m m. - if prog m m mm 
W/E as op SIT: f$25 ee 
Ranks at mmm m © vs 'M MM m m 
their open Or= ”= | : | | 
arr, .  . 'm m m m | mmmygm 
nM... A m mmm 
mmmm Ke SIT _.mmm m 
Enſign. - . . - = Enſign. 
P-P-P-P of] B-P-P P 
PPP: 8; P-PPP 
PP: PP... PPP FP. 
Þ: P::P:iÞ- 6D: 
P PPP - PPPP, 
8 2; 2 'PPPP 
I. Serjeant- | x+ Serjeant. 
Tees, LEED 95 When the Company 
mmam.m - . ond 
| 0s HUNT 0” 00 anR.. IF = Caving _—_— 
mmmynm deve” | "i rum 185 t0. beat a 
Ms 2 4 __ * by 5.6 the iro to be 
| 20D aavanced, tbe Muſ(- 
m m m m 0-0 rate be "0; 
mmmam - | - and being int a Bod 
| | FE mmmgm.J are ready for Ge 
. mammm ''  mmmnm —_ 
24S mm mm 3d, Smmmam_ 
Lieutenant, (Lieutenant, g 
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A Company dzawn up. 


Captain. 
D ED 
2.% Mm. m..m.;m-.p.Þp..p. Þ m m mM 1.5: 
m m. m_Þ p pP p m m m. m 
m m P .P:-P- P-m..m m m 
mi'm-.m-m:p.p. p.p.m:m m. m.. 
.-.. 1-0 pp. Þ; þ:-M im 
34.S.m mm Pp. P g; Pp *m 
Lieutenaut. 


4 nizmvber of Men being thus drawn ap ; and completed ( conſiſting of Pikes - 
and Muſquets ) there is in them according co the rules of Art; a Front, a Reer, 4 
right and left Flank-; Front half files 3 Reer. half files; Right half ranks, and left half 
ranks, there is the length and depth of the -Battel, and.theſe are extended in their 
nuinber of men. pes : | 


_ Front, 
Captain, 
— Length— Flle- ————leader— -ength—- 
| dad - - | > : NI 
| Dignity, 2 67 3-234 1.43 5,1 Dignity | 
A Rank, | | [7] A kanke 
5 [2 || mſmmppppmm|}mnmlſ; 
RITES | | | | Bringers uÞ to 
F the pk alt-14 [3 mmiſmmppppemanm|jm mll2 4..the Front half» My 
E ; | Fs [ | files, = 
” balf files --[5 [4 ja mY: NP PPB mm | m mll4 [> |.galf files. =. 
I | | ou ws = 
Mon RE 7. { 
Bringers up -i|2 6 ||m _m immppppm m}m:mlls 2 -Bringers up.-} | 
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"= Military Obſervations 


'The front in this Figure is firſt of all to be taken notice of : There are in all 
exerciſes a proper Front andan accidental Front : the Company being drawn up and 
ttanding in a body, with faces to their leader, maketh a proper Front, | 
o_ And the accidental front is as the Cheitetains ſhall command the face 
daokoms of of the whole body :. In ſhort the front is where the faces of the Company 

H are directed one way. 

The firſt Rank, or row of tnen, theyare termed File leaders3 who have the com. 
mand of their reſpective Files, and are to Exerciſe chem ſeverally. : 

Dbſerve, that from, and with the right hand file leader, toand with thelefe hand 
file leader, is the extent of the Front, and is termed the length of the Battel. 

And the Souldiers ftanding ſeverally from and with their File leaders ina ſequence 
to and with their Bringers up are termed Files, or the depth of the Battel. | 

The Keer of the body is ſo termed,” where ever the back of the Company are 
turned. | | 

Every File leader hath his bringer up., that by death or other abſence, next in 
point of honouristo ſucceed them, both in Place and power : The extent and length of 

the Reer ( laſt rank or bringers up) is the ſame with the Frontiers. 

The right and left Flanks, arc the outmoſi Files upon cither hand.of the body from 

the Front to the bringers up. | Ce | 
There is in a body drawn up front half files and Reer half files; the Front half files ex- 
tend themſelves ( three in. depth y to and with the third Rank 3 and the Reer half . 
files is the fourth Rank to and with the laſt, both which have their cxteats divided in 
the whole length, and depth of the body. | 

Þalf Kinks are from 'the midſt- of the Files fo taking their length, or bounds 


-to the outmolt man or file leader, either upon the right or left hand. 


«2. Intire Facing is when the alpeR of thecomp 


C an A » VEL 
Ok Facings. 


Ome have thought that Facings are but of little uſe; ſo that a commander might ; 
diſpence with the Exerciſe thereof. There being a miſtake in {uch, I muſt de- 
_clare, | | 


| That facings are very necefſaty,and of luch"excellentuſe.as in no wiſe to be negleQed; 
for in ſervice, their executions are quicker than other motzons, and may be performed 
when other commands cannot be uſed both for time and place. 


Lye Body bcing faced ( or the faces of the Body ) js termed an aſpet, and 


ning particularly turned by command maketh an accidental front » Which is called a 
aclng. | GE tie 


So that in ſhort, facing is the turning and altering of the aſpect to either hand , 


\Front orReer, as may appear in the ſeyeral commands tollowing. 


WS SE Eo  _  £Jntire? 
In which we muſt underſtand that facings are either I _ 


Diviſtonal. 
Thereare Angular facings alſo. | 


Thereare four ntire facings, belides angutar 


$4 — 


Command. 


—— 


—_— 
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& = na Gd 

PI ' Face 2. Al: ES _ —_— 

Command: EacÞ tor"$ J,, Right about: Fogg 

4.» Lett about. manded, wheel- 

; : ”"g = oy Fe 

To reduce them, Command < 4-s you were : or » To your vie ,-—p MW 

Leader. | 20 any ——p_ 
7 47 Teauce 


them to the 


Angular, facings are when directed to make their Aſpedts to the right 7... 
or left corner men 3 ( that is ſto the right or left Angle.) And foif you " 
command 'to the four corners, it is to face them to their four Angles, which is 
Diviſional, | 


Command : Face to che'$ B4ght cAngle. 


To reduce them, Command : As yox were : or, To your leader: 
Theſe Angular facings are not ſo much in uſe as formerly. 


Diviſional facings are contrary to the Iatire, for they look divers waycs. Which are 


1. Right and left. 
Command : Face to the<4 2. Right and left inward: 
2. Four Angles. 
To reduce them: As you were : or, To your leader: | 

Jt isneceſſary that the half files doe many of theſe commands by themſelves, that 
they may the better underſtand.it, when the body ſhall come to be ſabdivided. For A4n< 
gular facings, they areout of uſe, ornot ſo much in uſe as fortnerly, ; 

By moſt Authors facingsare to be performed at open order both in Rank and File :_ _ 
But it is alſo neceſſary to exerciſe the Souldier in theſe facings at cloſe Order : for if 
a Souldier ſhould be affaulted in a ſtraight or narrow paſlage that he hath neither time n 
nor ground to receive it,cither by doublings, Counter-marches or wheelings, they ftand 
at their Order, or cloſe Order 3 may then by their particular facings defend them- 
ſelves againſt any ſuch aſſault and with wore eaſe ſo charge their Enemy by ſome of 
theſe facings, than by any other motion. . _ | | | 

Facings are not to be ſlighted, but carcfully to be obſerved and praftiſed 3 they are 
the ground-work of Military diſcipline, fot, all tnotions have relation in one relpet 
or another to them. | Ne 8 . F . R | | 

There are two facings, ſquare as followeth,ſ{ct down 1n their platformes, gee $4.4 =: 
becauſe they are not K-42 Ie ful but may ſerve as demonſtrations of the wel ay 
former. ; 

Command : The two firſt Ranks' ſtand 3 the two laſt Ranks face about; the xe oF 
the body face to the tight and left,and march all. | 

| Proper Front: 


Captain. 
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who ſtandeth at his proper 


E 8 B 5 


Face to your leader, 
Proper Front. 
Captain- 
PEEE 
PPPP 
PPP P 
PIER 


| Face about to the right, march and cloſe your 
front. 


Diviſions, 


2. 
Pikes facc about to the right. 


Military Obſervations 


Muſquetteers face'to the right and left. 


2, Halt Files 0 
3+ March all. 
E-E-6-0 
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52 
To reduce themz Command. 


Command. 1- 


Figure 2. 
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or parts 
Crap. 


ght, march and cloſe yout 
other motions. 


gs with the ſeveral branches, 


apt and perfe& in 
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To reduce them. Command. 1. Face all abqut to the ri 
2. Faceall toyour Leader. 


By this little you- may. perceive much of the Nature of Facings , and how uſeful 


diviſions. 
theyare towards the making of the Souldier 


LES 


proceed to the Nature of doublin 


of them. © 


e 


L. (hall 


——_ 
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ENS CE : 
Df Doublings. 


T is allowcd by the Judicious that they are moſt neceſſary and completely _ uſefiil 
for the ſirengthening any part of the Battle -as occalion and diſcretion ſhall com- 
mand. 


All which conliſt in theſe - Saadddns of Length, Hom ils n quan= 
two Generals. 2. Doublings of Depth, >tity of Number; 
| {ſometimes in Number and Place: 


r. Df ranks. 

» | 2+ Df half files: 
The ſeveral (ſorts of doublings 4 3. Ofbuingers up. 
are as followeth, 4. Nt the reer. 

; 5: Of files. 
6. Of half ranks: 


. The doubling of Ranks is when every Rank double,the odd. 

. Palf Files are ſaid to be doubled , when they ſhall double their Ranks into 
Bzingers up I the Front. 

The doubling of the Reer is when the Front half file doubles the Reer, 

The doubling of files is when even files-double the odd. 

The doubling of half ranks is when one xank ſhall double the other. 


Paſſing though. 
And that 1s Pramed 4 by Coumrenarnes 


Jntire, oz Diviſional doublings: 


Lye doubling of Ranks , half files or PENGEs up into the Front is a doubling of 
quantity, ornumber,and not ol-place. 

But the doubling of ranks intire,, or for to double the front by half files intire, 
either to the right or left bor by Dividon z-It makes not only a-doubling in quantity 
and of place, but lengthens the battle alſo... . 

The doubling of files and half files , ot half canks, or doubling to either frank 0 
a doubling in quantity, av&not of place. © Ee 

But the doubling, of files, and right. half ranks intire J and as depth of the left 
flank intire ,'-is not. only a doubling of number , ; but of 'plate and depth of the hattle. 

Dbſerve, that all diviſiopal doublings axe to beat open Oxder both in Rank and File. 

Dbſerve, that in all motions they mult be performed in three ſteps 3 and firſt by 
ſtepping forth of that foot, which 15 next to the place named: And for reducement to 
return by the contrary hand. 

Dbſerve , that.in doubling, of. Ranks ,.the doubling. of Files reduceth thet3 fo in 
the doubling of Files to'any and” the-doubling of Ranks*to the "Tyny hand re- 


& wn WW dM) wt 


' duceth them, alfo. - PII 


Dbſerve, that in all Motions of doublings, that they: "who 5 are to adiible, before 
they-moyes. from thejr places, are to Advance and Poylec their Arms ;' andwhen'they 
have performed their” Commands they are immediately to conform to the ſame _potture 


_ that thole whom they double rein 3 wherhetit be at ſhoalderor advance:*: 


Dbſerue-that alkintire doublings are to be performed at Order both in Rank and 
File: And. in all motions obſerve 100 right hand man, 


Þ 6 J 
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"I {þall not only vive 3 you the-words of command for moſt particular doublings that | 
may be uſeful for ſervice with direQions for the performance of theſame ; with their 
'xeducements: And'as I have been importuned | by ſome of the Deputy Licuterants to 
add to thern their ſeveral platforms( or Figures) it is accordingly performed. 

Put my chicf aim is to demonſtrate how a Battalia may be ftrengthned by doublings. 


. Is F ront, 
And that is either-in the& 2. Reer, or 
3. Both Flanks. 


-Jntire Poublings, 


© The Front may be ſtrengthned by< Tntlre nos ; 


Diviſional ndheelings. 


Df theſe 1 ſhalf IO? in Qheir ſeveral Orders, ſhewing how intire Doublings do 
irengthen the Front: | 


I, Ranks, 
; And that is by 2.. Bzingers up, 
2. Half Files. 


x, The Front is ſtrengthned c intire Doublings of Ranks. 
1. Right Py 

bf i Doubles. 
2. Left - | 


DireQions for doublitig to the. Right, Go the left , theeven Ranks from the 
Eront move > forward to the: Right ind the odd Ranks. . 


Front 


PEPE Ss o "eg 
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Po prooony 


;: TP P FAO them Command .. Beer. 
.. Files to the. left1 double X (or) Kanks As pou were. 


The 4oublin of this Figure. to. the right doth cafily make a cat w f , 
by doubling. to the left, | that Tg6ed not demoniſtateit. - PP ha Is mean 
lo © utward, 


2, ' Command, Rankg to the right and left double _—-- 


_—_ | | I. Dire&jons : 


r, Command. Ranbs to = 


» P 'Þ 


2 


The left Flank: 
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for the Exerciſe of F _ . 


I. Directions Dutward, Even Ranks moye outward from the Flanks with 
three ſteps forward into the odd Ranks. - 


xj ronk. 
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To reduce them: Ranks as pou were : Or, Files to ye right and 
left double inward. 


2. Directions inward. The even Ranks moys inward from the Flanks with three 
ſteps forward into the odd Ranks. 


Front: 
3-0-4 #--7 
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ELLE NESS 
Reer. 
Toreduce.them : ga 2 you were 3 Or, 4 _ to the __— lefs 
double outward: 


3. Command. Double yout Rane to theg {+ ; Bight: '$Intire. 


Directions to the right. 
Even Ranks from the Front; . face to the right; and tnarch forth _ they 


| be clear of the ſtanding Ranks; then face them to- Geeit Leader , and 
| double the odd Ranks that are yo: | 
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Front. 
If you — I 2 | I .12 IG 1 
them. to cloſe mmmm. mmmm ÞÞ In! 
their Ranks or” By 7% _ 5; P P 5 p $ + 0*++ + 6 6 0 0 + mi Hogs RM a 
ward it wi be CONS LSE TRASSESTTTST SY SBS = 


the ſame Figure 


mmmm. Pp PPP mmmm., mm Mmm.pppp Mm mms 
as miy be pro- 
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HEE lett Flank, 
ou UW D 


duced by com- mmmin ppppmmmm.mmmnrpppp m 7 
manding "half mmmm pppp'mmmm.mmma pppp mMAmm? 
flerto eee. UT IS ITETEE I 9 00-5020 8-8 
front, ito Lkdint Oo io yoitio ne ne 0 of 

right ths diffe-" \ | | 

rence. being\ op Wh 'S BR | Keer- 

1 quality 4 in 


Fig. vide... To reduce them: Command. 
6." Banks that. doubled, face to the left and march 
Io _ into your places. ' 


a ww of the right, face to ru left and double "ou ell Flank. 


by 


- "168nkgag hte: A Fon 
2 Command: Double your ada inwards intire. 


Ditections.” Ev cry even Rank from the EE to the right and left out wards, and 


march until they be clear of the {tanding part 3 then let every cven Rank from the 
Front (which is the ſtanding part) more. [gnwards into the Front. 


Front. operon 
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56; Canmand: Dguble your Rinks to thed 4 vght entire: 


Ever Y 14! placing himſelf on the outſide of his right hand man. 


} 


ireitions.; Every even Rank fromthe Front , face to the right 
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for the Exerciſe of the Foot... ; 7 


To reduce them Command- Right Half ranks double your left flank 
cach placing pour [elves on the inſide of his left hand man: 


2. Jntire doublings fo the ſttengthening of the Front by 
Bungers-up: 


6. Command. Bringers-up double your Front to the3 4 Tor 


Directions for doubling to the right: Bringers-up move forwards with your 
right legs, and paſs through ranking themſelves even with the Front, the reſi fol-- 
lowing ſucceſſively and placing themſelves even with the ſtanding ranks. 


Front. 
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Reer- 02 Bzingers-up. 


To reduce therri Coinmand: Bringers up, or Reet half files face about to the left, 
and march into your places. * * - WE ne ES? 
: - OR, REES 
| Even: files from the left double your depth to the left, each fall behind his accidental * 


| 5ringer-up (or half file-keader. } - 


When they march into their places, the half file-leaders who were the la that 
cook their places , now in this reducement muti.be the arſt to take their places, 


- 7. Command. , Bringers-up double YOourg I. Outward. 
| Front to the right and left ; 2, Jnward. 


This I never ſaw but once ina private Exerciſe , but I conceive it 'more out/of ca- 
riolity than of neceſſity. And becaule it 15 ſuitable to the ſecond Command of Ranks, 
I need not demonſtrate them” in Figures 3* as the even ranks move and take their re- 
ſpective places in the ſecond Figure, in this the bringers-up are to be the tirk movers _ 
to the right and left either outwards or inwards. _. 

.,If outwards 3 then it is to be performed from the midſt of the Reer ftom the right 

and left into the Front. .. | | | 
'To reduce them Command- The odd files from the right and left Aank double 

your depth to the right and-left inwards,” every man failing behind his accidental 


bringer-up. 


It inwards; then it oug, It to be performed from the flanks to the right and left in- 
wards even.into the Front. 


To' reduce them "Command. The even files from each flank double your depth to 


_ the right and left inwards, all falling behind his accidental bringer-up. ._ 


Q 2: Jntire. 


2 58 | _.M tlitary Obſervations 
3. JTntire doublings oz the ftrengthening of the F ront by half-files. 
GRE ns er 


e, Command: Half files double your Front to thel 2 Left. 


Diregions. If to the right, the half file-leaders muſt paſs through (or move for- 
wards)-te the right into the Front, and the ſucceeding ranks are to follow them: 


Front. 
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Beer. 


To reduce them Command. Even files from the left, double your depth to the left. 
Or, Half files face about-'to the left and march forth into your places. Or , Half 


Hles as you Were: wy 
9- Command. Half files double your c 1. Dutwards. 
Front to the right and left 2. Jnwards. 


What T have declared in the ſeventh Command , I'do the ſame here : However I 


ſtialt demanſtrate the Command by doubling outwards. 
I. Directions. It is to be performed from the midſt of the half files to the right 


and left into the Front. 


Front. 
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To. reduce-this Command. The 94d files from the right and left flank dayble your. 
Ecpth to the right and left inward. nga: nag : : 


* 


| 
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| OR, 
Halfe files face about to the right, and march forth into your places. 
2. Directions. If the command be inward, then it is to be performed from the 


flanks of the half 'files, marching even into tne Front. 
To reduce them Command. Even files from each flank, double your depth to the 


right and left outwards: 
| © R ; 
Half files as you Were. 


19. Command. Halffiles double your Front to the$! OE ratice 


Directions to the right. Half files face to the right and march , until they be clear 
of the front half files , chen face them to their Leader , and triarch them up eyeui 


with the Front; 
Front. Dalf Files in motion: 
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Reer- 
To reduce this Command. Half files face about to the right and. march foxth 


into your places. 


0 R, | 
Half ranks of the right FRET the depth of your left Aank igtires 
11. Command, Half files double your Front inward iatite. 
- Direftions.. Front half: files! face to the right: and left outwards, and-march until 
they be clear of the: Reerihalf files 3 then: face: them-to their Leaderand and. Then 


let *o xcer half files march up even into the Front. 


Front. 
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© To reduce them. Half files upon the” intire motion face about and march; Front 
half files face to the 'rightand lett mm and cloſe your Divitons, 
Penne, R, 
Reer half files , double the _ of your Front half files intire, face all to the right 


and left inward, and-cloſe your Diviſions.” Gs | 
I have thewed you how the Front may be fixengthened by intire doublings 3 I (hal | 


briefly ſhew how it may be by diviſional. © | 
The Front is firengthened by diviſional Doublings as followeth. 


- 12: -Command- Double your Ranks to the right and left by Diviſion, 


To perform this, Command. Even Ranks from the Front face to the right and left 
-outwards 5.' march forth and double the odd.; | 
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dal _ Reer. 
To reduce this; half ranks that doubled, face to the right and left inwards . and 
march into your places. OV Fe” Gs ? 

13- Command. Half files double your Front by Diviſion. 


'-:T0;perform-this :;Half>files face to the right: and left outwards; 'and march until 
-rhey be clear of: the Front halt files,then face: them to their Leader ; then es wed 
and double the Front, CES ANTER my 6 6 | 

Front. 
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for the Exerciſe of. Foot. S_ : 


To reduce this Command. ' Half files face about to the Reer, od march until they 
be clear of the Front halffiles; then, face to the right and. left inward, cloſe your 


Diviſions and face to your Leader. 


| OR, 
The half files that moved double the-depth of the Front half files. 


14. Command. Double your Ranks to the rightand left by Diviſion, 
every man placing himſelf-on-the outlide of his right andeleft hand-man; 


To perform this Command. Every even Rank from the Front move forth to the 
right and left outward, each-man placing hitſelE according 4 as 1$ s coramanded, 


Front... 
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To reduce this Command. The half Ranks that moved double your Files to the 
right and left inward 3 every man placing himſelf on the inſide of his right and lefc 


hand man. 
I have hitherto ſhewed how the Front may be ſtrengthened by . diviſional 
Doublings. Now followetki how 


The Front may be frengthened by aitire and Dibiſtonal 
| wheelings. 


15, Command. Wheel off your reer $1. Right 25,,.:4.;.. i 
half files to the. * oft Elntite into the Front: 


To perform this to the right; Command. ' Half files face about to the right ; and 
Wheel them to the left about, until they be even with the Front. 
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if ranks, and double your leſt flank intire to 


- v 1 
3 


To reduce this; Wheel off your ha 
the lefc. ED 

To perform this reducement , let them face to.the right 3 then Command : Right 
half ranks\--wheel about co the right until chey be eyen' a breaſt with the front half 


files : To your Leader: | 
16. Command. Wheel your Flanks into the Front. 
There arediverſities of Commands for the produQtion of this Figure., and much 

- I ſhall jgſert them, and leave the choice 


according to the opinion of the Commander 
thereof to the judicious in this Art. 
Flanks into the front. 
Wings into the front. 
Front into the battle. 
Front into the midſt. 
\eer into the flanks. 


Front. 


Wheel your 


To reduce any one of theta Command. Whee! your flanks into the Reer. 
17. Command- 


F'P 


_ the Exerciſe of the Foot. '6 E” 


_\ 
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17. Command. Reer half files wheel-and double your Front by 


Diviſion. 


To perform this Command. Half files face about to the right , and ſo wheel off tg 
the right and Jett about 3 moving torwards until they be even with the Front: 


Front: 
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To reduce this Command. Half files that doubled , wheel about to the right oP 
left inward, and match into your places, 


OR, 


Half ranks face to the right and left oitward 3 then wheel to the right 201d left i 1n- 
ward, and double the depth of your Front half files, and face them to their Leader, 


There is ſome other Wheelings , but I ſhall not trouble you with them, becauſe 
they: are more for curiokty than for ſcryice, te. 


-C « av. VIIL 


Shall here inſert the ſeveral preceding Commiands for the liceigthe: 
|| ning of the Front, wherein, in the cloſing of ſome of the Ranks, as 


may be ſeen by thent ſeyerally. , the Figures are one and the Gatti 
Battalia, in quantity but not in quality 3 5 1n number but not in place. 


Ranks to the right Double: Command t:; 
t. Bringers up double your Front 
to the right. ——— Comm. 6: 


Half files double your Ranks ins Q. 


Produceth one and the 
ſame Figure. 
to the right, 


FE; on. Ranks 
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firſt outward and then inward. 


Bringes up double your Front to the j 
"I and left $i wed $= Comm, J* \ Produceth one and the 
I Exeata a. os ſame Figure. 


Half F les double your Front to the3 
I. Outward. Comm.g. 
right ana left oh Inward. COS 


TOE Cann 
Double your Ravks to the right 7” h 
tire,every Han Placing himſelf. on gComm.5: & ,,, cet one and the 


the outſide of his right hand man-- By £6 ; 
Half Files double the front fo the * Jame Figure. 
— OmM..To. 


' right © intire- 
Wheel: off Jour Reer r half: files = 


into the F ront- 


2, Doubt your _—_ to wks rgh2 "2 "mIEY >| 
| 


pane Com.15. 1 


3. Derbl; "Jour Ranks inward 71- 
CR et 'd 2 Comm. 4s 


Half files dah fo” Front inward | 
| zntire » DI, Com. IT. | Produceth one and the 


JP. 


# 


Y | Double Jour Ranks to the right f BH ""Ecot F Same Fignre. 
Coti. I'2, | 


left by diviſion 1 
Half files double your Front by = 
Com. 13. | 


; Via tet: | 


Dowble: your oaks ” the right and | 
left by diviſion, every man placingU ©. | A. 


rex - the ne ide of his r _ | We” one and the 


Keep half files wheel and double Uo ſame Figure: 
Front by diviſiot —————_ 
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for the Exerciſe. of Foot. 65 


Cnap. IX. 


- How Battalias may ve ſtrengthened in the 


Aving ended with moſt of thoſe doublings that do firengthen the Front, 1 
IH proceed to ſotne few that may firengthen the Reer : Imight be as large in 
them as the. former; but the labour and © paifts: would _ be of no, great 
necellity 3 becauſe all what hath been commanded in the Front-may by counterchange 
of them be performed in the Reer. Therefore I ſhall only for example fake Tet down 
four Commands , and demonſtrate them by their reſpeQive tigures; and they 
only ſhall be performed by the doubling of half Files, leaving the reſt for the de-. 
lightful Artiſt in this pleaſing exercile. 


1. Command. Front half files double your Reer to the " wp: 


To perform this | ( to the right) Command. Front half files face about to thelckt ar 1 
march direqly forwards to the left of the Randing part in. oppolition even ip cach 
rank according to their ſeveral places, En ET 


Front: | 


1w4mwmwmum dp dpdpdp wmwumwmwm 4 
| | s 
cw mumwmwm dpdpdpdp wumuwmwmwms 
Ew6omiumwmuwm dpdpdpdp wmwmwmums 
BEE F 
Beer- . R 
If this be commanded 'for ſervice then face the Reer half files alſo about to the 
left. Then | 
To reduce them. Face them all to their proper Front, and Command : Double your 
files to the right intire advancing. BINEEE? MES 
If it be for a private exerciſe, Command. Half files face about to the left and march 
forth- into your places, | 


2 Conunand. Front halt files double Fx. Right EE 
| your Reer to the T Left cintire, 


To perform this to the right intire , Command. Front half files face to the right; 
march until they be clear 'of the Reecr half files 3 then face them all to' the Reer , and 
march them even in breaſt with the Reer, | 


Front 


| viſions. 
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Reer- 


To reduce this, Command. Front half files, face about to the right and march 
into your'places, es SO | 
| OR 


Face all to your leader, then right half ranks double your left flank intire ad- 
| Vancing. | 


# 


3.Command. Fic halffiles double your Reer by Drvitton. 


To perform this, Command. Front half files face to the right and left, and march 


until they be clear of the Body, then face' them to the Reer, and move'down to the 
Reer evenin breaſt with the laſt Rank, | 


\ Fronify 
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_— Reer. 


If this be for ſervice you may face them all to the Reer. If only tor Exerciſe you 
may reduce them, as they now ſtand; by Commanding, 

Front halt files face about to the right and advance forwards , until theyare clear: 
of the (tanding part, then face them to.theright and left inwards ; and cloſe your. Di- 

4: Command. Front half files double 


; 1. Right by 
: | yourReer to the 2 Lott "Em 4 


termarch. 


. To performe this3 If the Command viven for the left 3 face th 
to the Reer, and the reſt Countermarch to the left and loſe ral pas at 


Buc 
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But if it be only for Exerciſe you need not face the ſtanding part to theReer at all; 
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Keer. 


- Bo reduce this (as being only for Exerciſe ) Command. Front half files face about 

to the left and march forth into your places. 

But if it be upon ſervice that they are all faced to the Reer,then all upon the Reduce- 
ment, are to face about to the left 3 and the front half files to march into their places. 

Obje&t. But Some may objedk here, and fay 3 that this.is a countermarch., and -no 
doubling , and ſo ought: not to be demonſtrated in this place. 

Anſw. Lo which I anſwer 3 that what is done by the Front half files, in ſhort is 
a Lacedemonian Countermarch, ( of lofing ground, ) but if it were a dire counter- 
march, they ought not to ftand mixed with any other part of the body, by paſſing 
chrough to the Reer, but only to Countermarch into the midſt and there remain; fo 
that now paſling through into the Reer makes it 'an abſolute doubling. 

What I have mentioned in the beginning of this Chapter may. be ſufficient to the 
ingenious Artiſt, having concluded what I intended for the ſtrengthening of the Reer. 

I thought to have inſerted here a ſtrengthening of thg Front and Reer, but be- 
ing in the Chapter of Wheelings, Command the tenth, chFinquiſitive may be better 
fatisfhed, . 


EO 


| Car IX. 
v3hich 1s the lait in o2der to ſhew, how a Battalia may 
be ſtrengthened in both Flanks, 


I. Files. 
_—” Flanks are doubled by 4 - 92g 
__ OY C4 Wheeling. 


r. Firſt by Files. 


| Right 5. 
1. Command. Files to the < | or Sdouble, | 
= Lett. 
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with three ſteps into the odd. 
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Reer, 


3 
Files as you were. 


Command guideth. 
1. Righ 


t. 
or 


2. Left. 


'2. Command. Files to thee 


three ſteps forward and double the odd. 


Military Obſervations 


If to the left to petform this, Command. Every even ranks from the left, move 


To reduce this, Command. Ranks to the right double. 
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To xeduce elis Command. Ranks to the left double, 
; WE 6% 8 
A Wc. Files as you were. 


Jury 3ySTY 


In all motions obſerve ts move that leg firſt, to which the 


double advancing. 


To perform this, if to the right, Command. Every even file fromthe right adyance 


3.Command- 


for the Exerciſe of the 's 00t. Y bg i 


3- Command. Files tothe right and left double outward. 


— 


In doubling outward, the outmoſt File of each Flank ſtands , and the even File (i? 
each flank doubles the odd. L 
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 Reer. 

To reduce this Command. Double rope Ranks to the right and left inwards, 


Ranks as you Were. 


4. Command: Files to the right and left double Inward. 
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To reduce this Command. Double your Ranks to the right and lefe outwards: 
OR, 
Ranks as you were. | 


Seven | I. Right :Ourwards 
3- Command. Double your Ranks to ted & 9 Cacrancng, 
2: Left 92. Inwards. | 
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—Fr lhe perfarmedasin thesbird. and fourth Command, only inſtead of falling 


behingd their right orleft hand men, here they are to advance before them as in the (e- 


Ros 1.Bight? | 
6. Command. Double your Files to the xy " intire advancing. 
Gi 2. Le 


To performe this, to the right. The even files from the right advance fo far until 
they be clear and double the odd tiles to the right. 


_ cond-Command. 
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To reduce this, Command. Files chat doubled face about to the left and march 


forth into your places. 
; a... 
Front half Files double your Reer to the left. 
EE OS OR, 
Half Files double your Frontito the right. 


I.BightDlntire advancing,eve- 


ry man placing him- 


7. Command. Double your files tothe or 
| J 7, 2.1Left Ofelfbefore his leader; 


To perfom this, to the right. 
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Front. 
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The reducement. Command. Front half Files face about to the left and march forth 
into your-places. 
OR, | 
Front halt files, turn off by coutitermarch, and double your Reex to the right ; 
Face all to your leader. 


"8. Command.. Files double your depth to the right 1ntire. 


To perform this, Command. Even files from: the right face about to the right, 
and march until they are clear of the Reer, placing theruſclves after theix bringers up 3 
then face them to their leader. 
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To reduce this, Command. Half files double) your Front to the left; 


Front halt. files double your Reer-to the right. 


.- 


9, Command. Files double-your depth to the right placing your 
ſelyes behind your bringers up. -P ions 


T 2 Tos 


Front. 


. Every even File from the right, face about to the right 


Military Obſervations 


"To perform this Command. Every even File 
and double the remaining files behind their bringers up. 
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precedent 


yet if you would but well obſerve 


> and-in the Battalia there is di 


Dignity of place 3 but not in quantity ( or number. ): 


ference in the 


Or 


l -Vight, 
2.Left. 


yourd 
To perform this to the right. Left half ranks face to the right and move to the 


right forward and double your right flank, 


%. 


» each placing themſelves before the 


OR, 
Front. 


Half files double your Front to the left 


file Leaders. «<--- 


F*+ 


ence. between the Figures of ſome of the 


[] 
$ : & 


_ , Fight flank co the 


firſt ſight gueſs them tobe 
How the flanks. are doubled by half ranks. 


To reduce this Command: Bringers up double your Front to' the left. 
Secondly 
10. Comand. Halfranks. of the left, double 


There is but a (mall differ 
them the words of Command are {everal 


Commands,as ſome may at 
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for the Exerciſe of Foot. 73 
"To reduce this Command. Face to theleft and march forth into your places. 
OR, 


Double your Ranks to the left intire, You may fate them at diſcretion. | | 
_ 1 ſhall demonſtrate another Figure to the left , ſhewing how it may be performed 
without mixture of Arms, &c. 


11. Conimattd. Half Ranks of the right , double your left flank to 
the right. | 


To perfort this Command. Half ranks of the right face to the right, turn off to 
the right-and double your left flank. 


Front. 
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Retr. 


\ To reduce the 1: Corhmand. Ranksdoudle co the rj ht intire, every Ur OP! 
himſelf on the outſide of. his right hand man. - OA very man placing 


12. Command. Half ranks double your right I. Outward: 
Hank to the right and left. 2. Jnward. 


To To perform this Dutward. Face all oth erigh . : PEA PREY 27 EPR 
tothe right and left outwards, doubling your right flank ;, face-to your Leader. S moye 


El Front. 
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Front: 
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To reduce this Command. x. Front and Reer half files double your Tanks intire 
to the left flank... -. » » +» ; = re 1 


Half ranks that doubled face about to the right, and march forth i into your places. 
LESS O32 $- HIIG- 1-1 
Half ranks face about to the right, and. the even ranks from the midſt move forth 
and double your left ranks intire to the left Aank; fact to your Leader. 
2. Toperformthe 32. Command inward:;Face all: to the riglit , then the left half 
ranks move forwards to the right and left INYRIOe and double the right. flank 3 face 
all to your Leader. 


_— 


. - ” 

= W : < 
$3 To ere £5 00-106: 
- $ : 
. > 43  % « = —_— ' 
= . © @ . — - - =_ 

» ' - * % : - . 
+ 4 , * Ty 

- 


. *. 
IALIITILLELITT TYTEYTYT HC 2 


lid Es os, 


: VieiomaSarho 364 woos — 


ECEAET ES 


"rye perooeonence tits 2 


TTT7 hamnortecs 
om - 5 


; S7 2 
a0» 6s *-» 


dwd = 2 wy d 
www ww ww www w wu 
WW WWW WW 19/17 wr ti 
ududwd d wen di 
ududwdd wew#c.; 


Toreduce the 12. Command Inward. Front and reer halt files, double your Ranks 
intire to the left, 


By direction 3 you may Comimand. Half files face about , and every even rank 
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- for the Exerciſe of Foot. | I = 


_ 
from the front and: reer move forth , and double your ranksintire to the left Aank 5 
then face to your Leader. | : 


1. Bight>- 


13. Command. Half ranks double POE SATOY 
your right flank tothe  * 2, 4x54 CG Countermarch. 


Half tanks to the right by Countermarch double your left flank. : 
To perform this. Half ranks of the right , face to the right and © T5 produceth 


Countermarchinto the left flank loling ground. Rs cas ons” is rpg uot 
To reduce this. Double yout Ranks to the leff intire , every man yo * 


placing himſelf on the ontlide of your right hand men , and fare tv your” 


Leader. ED 
OR, 

Ranks that doubted, fate tothe tipht and march forth into your paces. 

In like matiner .if you. would double the right flank by countermarch , the right 
Aank is then to ſtand , and you are to inſert the left into the right flank , as before , the 
right will be by this Command inſerted int9 the left. » » » - 

And by the reducement of, the one, by the contrary hand , you may reduce the 
other allo. Sp | 


14. Command. Left half ranks double , 1. Outwards? by rttiters 
your right flank to;the Tight and left.$ 2+ Jnwards: 3. _niarch.- 


Theſe inſertions I ſhall not demonſtrate by Figure , becauſe the three-lafi being but 
well obſerved , will give youa light to.the execution of theſe; only I ſhalt briefly give 
you the perfortnances and reducements thereof. | | ; 

... Jf Dutward,' Command. Halk ranks of-the- tight face to the right., and left half 
ranksface to the left, then niove forward and double your right and left flank: to the 
right and left outwards face to your Leader. | Ee 
... To reduce this Command. Front and Reer half files double, your Ranks intire-to 
the Yeft flank ; Cyery tran plating bimfelf, on" the butfide of his, right and. lefthand, 
mani. * 0% 4 "208 Ik Enos *4 ESSRE Jad, | 13 bd ST , (2o Bp 

By dire&ion you tnay Command. The Front half files to face about , and theeven 
ranks from the rhidſt , move forth to the left flank and double the odd , placing your 
ſelves on the outſide of your right hand men. _ 

And every even rank fro the teer half files; move forth atid double the odd, 


; placing your ſelf on the gutſidepf your left hand men, face tp yqur Leader, 


If Jnwards, Command. Ranks face to the right and left outwards , and the lefe 
half ranks turn off to the rigfit avid 18ft- ihlyatd , moving forward , tintil you have 


| doubled the right flank 5 fage tg:your Leader.) -y «c; 


To reduce this G@mmand. Front and reer half files double your ranks intire to the 
left flank , every manplacihg kim{alf or the tlatfithe ob his right and left hand man, 

For dire&ion yortthay Gommandys; Halk files fage about , and every, even rank from 
the reer , move forward , and place your ſclves on the outlide of your right hand 
men , and every ever rank from the front , movefortli arid double the odd ,.placing 
your ſelyes ou the oagide of your left hand men 3, face to-your.Leader:- ; : ; 


15. Command. Left half ranks doubfe- yout right flank intire ad- 
vVancing. — oO 1217778 | 
To perform this Command, The left flank Tor the Reſt hate ranks ) ak forth 


until they. be clear of the remaining party ; then-fage therfiito the'vight and double 
the right flank;and face them to their Leagers'' 
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' To-reduce this. The teft flank that doubled, face to the left, aiid maich into 
your Places: 
OR, 


+ -Front half files Jouble your Reer to che right. 


2167 Command. Left half Ranks double intire the depth of your 
| right Flank. 


Fo perform this Command. The left half ranks to he about to the right , Until 
they are clearof the ſtanding part 3 then face to the left and double the Tight flank ; 
face to your Leader. | res 
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To reduce this Command. Half files double your Front to the ltr intire. 
OR, | 

Half files that doubled face about to the lefr and march forth into your places. 

2- How the Flanks map be ſtrengthened by diviſtonal Doublings. 

17. Command. Double your Files to the right and left by Divition. 

To perform this Command. Half files of the even files from the right , face to 
the Reer3 then, even files march clear of the ſtanding part ;/ then move to the righit 
and left, and double the odd files. » 

Front. 
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To reduce them Command. Face. to the right and left inward , match forth ind 
take your places, and face to your Leader. Bog | 
18. Command. Half: Ranks of the left double your right flank by 
Diviſion. | 9 
\ Toperform this Command.. Half files of the left half ranks face about to the right; 
| then, Front and Reer half ranks of the left flank move clear of the ſtanding body ; 
face all to the right flank, and move evenin breaſt with the right flank. 
Front. | 
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To reduce them. Front and Reer half files that doubled , face about inwards and 
march into your places. 


OR: 


; The half files that doubled may double the depth of their right flank. 

' Obſ. You may in the Command; when they are marched clear of the ſtanding par- 
ty, Countermarch them with this Command.. Front and Reer half 
files of the left flank countermarch to the right and left ; loſing of 
ground into the right flank, which will produce the ſame Figure, Com.18. only inplace. 


4- The Flanks are ſtrengthened by n|heelings. 


Vide Com, I'3% 


OT 


12, Command. Left half ranks wheel off, and Bight Intire 
double your right flank to the HT. Left I. : 


To perform this, Command, Right half ranks face outwards; left half ranks wheel 


; about to the left , and keep wheeling until you have doubled the right flank 3 face the 
moveants to their Leader. Es | | 


Front poper. 
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To reduce then. Face them to their proper Front; then Commandy.Reer 
double your Front to the left intire, ; nd,Reer half files 
But if you - countermmatch them, then the reducement of the 32. ; 
give you light toit allo, . | | C15 vEOs wall 


I, Right 


1 9. Connnantd. Wheel Front and Reer into the? or 
| Dy Op 2. Lett 


Clank 


C O R, 


Front and reer half files wheel off into the riche Ft Et, c 
To perform this, Command. Face all to the 5 #9 OP 


Wheel off to the right and left, and ſo vi 6) the Ret | 
' right hand file, meer with theright hand file + "iii a ds as 
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* Torediice themif faced to the right Flank. Ee Eg En 
Wheel both Flanks into the Reer, and face them to their Leader, 


But if faced to their proper Front, then Command. Wheel Front and Reet ihte 
their left Flank, and face them to their Leader, 


20. Command: Left half Ranks wheel off tothe right and left., and 
double your right Flank by Diviſion: _y 


To perform this; Command, Half ranks of the right face to the right , then the 
half files of the left half rank faceto the Reer. Ds. 
Front and Reer halffiles wheel off to the right and left about;zand more forwards until - 


you are even a breaſt, then double your right flank and face then to their actidental 
Front, | | | 
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To reduce them , Command. Files that doubled , double the depth of the ftand-« 
ing files intire to the right and left inwards. 

2. If you face them to their proper Front, then to reduce them Command. \The 
three firſt and the three laſt Ranks double your left flank intire. | 


That is, The three laſkRanks face.about and wheel to the right, and the three firſt 


Ranks wheel about to the left, all moving and meet'in oppoſition in the midſt of the 
left flank ; then face them to their Leader. | 


I have ended thoſe Doublings whole Battalia*s are ſirengthened in the Front , Reer, 
and both Flanks, Although they may not be uſeful at a times in the field ſervice, yet 
it is not amiſs for every: Commander to be-well grounded' in the knowledge of them, 
that: by [his experfence:therein he may-not be fitent'/ when' occaſion ſerveth , nor the 
Souldier ſecking what todo, when he may be commanded : They are ſo neceſſary , 
that ſome are delightful in private Exerciſes , and moſt of .them profitable in Field 
(or Gartiſon; x::Lam fare the: Ingenious-if: once expericnced herein will confeſs them to 
be of ſach abſolute neceſſity as not in the leafi:to be ſlighted by-any. © 
| - And further”, it isadjudged to be moſt convenient for all the Chief Officers to bend 
their, thoughts before the time of Service,, to. make their Commands as ſhort as poſſible 
may be, in order to which fee Chapt. 8.and 11. ; +. FER fr OE 0 et 

I dodeclare that I have heard ſome,of-our.late young; 
their Commands and, Reducements 2. ſhall; adviſe the young' Souldier to follow the 
Rules of Brrriffe, Ward, Bingham and Hexham , for there is in them enough to direct 
tor moſt Services, and then they may peruſe Elton at laſt, whoſe worth / as I have 
been informed ) is not to be laid in the duſt without the due reſpes belonging to a 
Souldier, and I hope now a Loyal Subje&. 4 


Pg 


Eltonifts to be'-too tedious in 


Cn 4p; 


for the Exerciſe of Foot. 51 


SST Te», - 


"Du may perceive 1 thoſe ſeveral Commands for the ſtrengthe: 
ning.of the Flanks, arid their Figures being produced, and 
have cloſed ſome of' their Files .-as occaſion may offer it ſelf , 

they are one and the ſame in Number but not in Place. © \.* | 

. As1n the 8. Chapter , I have alſb in this ſer+ down the ſeveral Com- 

mands that produce one and. the ſame Figure,” yet the Commands are 
diſtinct and ſeveral ; all which if the Officer pleate to endeavour the 
remembring of : How that ſych and ſuch Commands will produce ſuch 

a Figure , he may-in the hotteſt-diſputes_ take the ſhorteſt Commands 

is  ___ his motions, having reſpect to his Ground tbr the execution 

of them. ' [2490 


1. Files to the rieht double. Commiand T.? | 


Files to the right double,ad-D 
vancing *SComm.. 
Files to the right and left double 
I.Outward, —— — Comm.3. | 
26 Iaward. — and 4. 
Double your Ranks to the right and left | "1 
 1I.Oautward don ARON ame 
ay 4s” $advancing Conati-5: | | 
Double your Files to the>.. 
rieht 98 advanting. Comm.6 | 


Produceth ove &ad ' the ſame 
F7enre: 


Double your Files to the [X 
rieht intire advancing. 
every man placing him-C © | 
\ ſelf before his Leader — 
Files double your depth toD C, 
the right intire — — ce — Wy 
Files double your depth to | | 
the right ,, placing yourl ; 
| Retr behind your KAIDER 9; 
Bringer s$-up —_ | 


Double your Files to the 
$Com. £7: 


right and left by Divi- 


ſton. | 


2, Half Ranks of the left ,> ] 
double your right flank >Com. It.  , | = 
_ totheright _ & Proauceth one and the ſaute 
Half Ranks double your right flank to | Frgure, 


. , theright and left outwards 


Y 5: aff 


—_— 


*% 
_— m_— . : \ ? 
bo % o* ARE tr Woh. -£ 4 wwe - 
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3. Half Ranks double your ? 


right flank by turning Cot. 11. 
off to theright - 
Half Ranks to the right _ . - 

by countermarch double Com, 13. 

your left flank —————- NE 
Left half flanks double. your right flank. 

to the right and left by conntermarch 
1.Outward. 
; 2. Inward... ——— 
. _. 'Left:half Ranks wheel: and INNS) ( HTRIS 0) 700 re PTR EIELS 
- . . . double your right flankp Com.18. ; Pag. Command 16, © 
_ tothe right intire —— RUREEIS? (> * 
Left half Ranks wheel off to | 
the right and left, and C | 

double your right flank O20 

by Diviſion. ES jon 


q Produteth- one and the ſante 
— S Coin. 14. C Figure. 


* 2 


| 


- 


\ 


Left half Ranks doiible your 7 
right flank intire ad- -Com.15. | 


Bn Poe> OP Theſe Figures are much alike . 
Left h alf Ranks double in- th otly th. change of Ground. 
tire the depth of your þ>Com. 16. ;; v2 | rn Re bt 
right flank —— — TY 


A very good Figure is pro-P,._ : 
duced by the — - P'ECom.r7 : 


y - 


irhething Front and  ReerF,. 5. na Ks 5 = 
into Ta right flank $Com.r 9 .SThis being an accidental Front 24 
the ſame Figure with the 5, Io. and 15. Command. So bbs Arie porn 
the proper Front by the doubling of Ranks. fe FEY #t oO ERIN of 


for the Exerciſe of the F v0t. 83 


Cunap. XII. 


Shall now treat of that which is called in a more particular mantier 
Inverſion and Converſion , ſhewing you what is meant: by them 5 
And the nature and uſe of thoſe ſeveral Conimands , molt 1n pra- 
Qice belonging to each of theni. | 


t. Jnverſion pzoduceth a File, oz Files; 


Files filing - 
That is either by or 2 


Ranks filing, 
3: Converſion pzoduceth a Rank ; oz Ranks: 


6 


| | Even, 
By intreaſe of File ranking bud or PpParts. 
| UOneven 5 


| 
| 


Right, 
That; 7s either < of Ranks ranking to te Or 
Left. 


Right, 
| Of Ranks wheeling to the or SF pidal: 
4 Left SY 


Obſerve , That | in the perfotmance of moſt of theſe Works , there 
muſt be either a double or twice donble diſtance of Ground. But it 
muſt be the Commanders care ſo to open his Ranks or Files at ſack 
diſtances as the quantity of Ground will give leave. | 

I ſhall not demonſtrite the Commands in the ſame mekad , As T have © 
the Doublings for the ſtrengthening of the Front , but ſhall inſiſt .in that 
method already ſet down; becauſe ] find the reception hereof to be 

ſomewhat of aldrons: bp with ſorne ot 0 our Co Officers. 


'YV. 2 _ Firf, 
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- Secondly, Files filing. by countermarch. 


| !. Right. 
1, Command. Files, file to thef—— — 
ts r 393124 | 25 Left. 


To perform this, to the right, 
Command. The right hand fileto 
xnarch away ſingle, clear of the 
body, then the File leader of the 
next File 'is to fall in after the 
bringer 'up' of the firſt File, and 
fo all the reſt, until the -whole 
Body become one ſingle file. 


vr 


| ns, 


To reduce this, Command. I2:I11 16 $9: be) i / 6 p 4 


File leaders lead up you Files to 
to the left. mmm mpyPp Þ 


OR, 
Files, file fix to the , left. 
mm mMPpP Þ 
: = mmmampyp þÞ 
mmmunmyp p p 
mmmampyp p' 


Reer. 
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mm mmypPpPp .. 
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Firſt, Jnverſion of files , oz tiles filing in ſequence. 
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for the Exerciſe of the Foot. by - 
; | Right. » 2 | 

2. Command. Files file to they | or intire advancing; 

To perform this to the right. P. 5s 
The right hand file ſtand, the 7 
ſecond' from .the. right advan- P 
ceth into the Front of the firſt; p 
the third into the Front of the OS 
ſecond,and the reſt f{uccefſive- P 
ly into the Front of each 0- P 
ther, until they may be made Pp 
One dire&t fle, = 4 

a 'm 
m 
nm 
m 
m 3 
m 
mM 
BL 
mn 
..m 2 
ov 
m 
m. 
, C wa ron a _ 
To teduce this; Cortimiand. £ wo 
| Face all about to the ' right, hg P 
Files, file fix to the right into mmMmMMPPP  » «. - - MT 
the Reex, | | 
OR, j m m Mm m P P P is 99 mm 

As they ſtand without facing, 

Command. File ſix to the right mmmmpppi. ; . m 
Eutiefing towards the Front. | 
: m m mn m Pp P P s (5 p - nm 
mmmmnmppp.? - - Mb 

m mmm P PÞ "oo EY WOE OR. M | 


3-Command: 
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ES Captain. | 
; * 121M 
3. Command. F les, ING m 
file inward into the right m 
Flank. .1IMm 
To perform this Command. " | | 
Half files face about, then file | | 
leaderand bringer up of the left IOM 
flank advance forward,and each Mm 
file of the half tiles from the left, Mm 
are to: fall ſucceſſively inty the | 9M 
'Reer of cach file until they have m 
made one intire, then face them oy 
N to theit leader. h Q p 
P 
P 
/P 
Proper p Front 
P 
| To'reduce them Command. 4 CATLIGS S- 7-0 s. £.3.3.-1 
ft Reer half files face abouttothe 8 * * * * © © PP MMMMm 
|| lefr. ”y ECECSIESST 648 P P. m m m m = 
|) Front half files , file three Gs v.74 ©0500 Q. 
ll to theleft : and the Reer half © «© » «. . . Þ d d ww wow © 
Il files ile. three to the right; = 4c 05 ws -D 
Wil Face all to your leader, and Ch cg ” =R 
Wilt cloſe your diviſions. 111016 8 j I yo - ” mw : 
Ill $£:2 þ 
d 
FAR | 
7 . 
. gd- 
[a 
| : a4 3 _ 8 
6 ur * ; 
CI RS TP ERELN | | = 
TE TH 
x ; 1% ha 
FE Re oe wt TLIC; 11 *U 
: * 
ms Il 
TI'W 
Leiutenant. 
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4. Command. Filesfile to the right and leftby Diviſion: 


To perform this, Command. The file leaders of each flank march away with 
your files until they are clear of the Body, then the next file leaders from the right 


and left are to fall in after the bringers up of the firſt moyeants, until the Body | be- 
come two files upon each wing, 


Captain- 
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Fo reduce them, Command : File leaders lead up your files to the right and Jeff. 


1119 


PAT 


LS SST. web { 
Files file fix'to'the right and-Teft. 
$5812 D 0 GA y 3.Command. 
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5. Command. Files, file 1n- 
ward into the right and left 
flank by Diviſion. 


You may the better underſtand 
this by the direQions for - the third 
Command : But 

To perform this, Command. Half 
files face about , then file leaders 
and bringers up of each file, both 
from the right and left,and fall ſuc- 
ceflively into{the reer of each other, 
until they have made two intire 
files on cach- flank 3 Face to your 
leader; 


To teduce this, Command. Reer 
half files face about to the right : 
Front and Reer half files file three 
to the right and -left inwards ; 
Face to your leader and cloſe your 
Diviſions. | 
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in, Captain. |; m 
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6. Command. 


for the Exerciſe of the Foot. 


8g 


6. Command. ' Files, by countermarch file to the right, every man 
placing himſelf in the reer of the right hand file. 


To perform this, Command. 
The right hand tile ſtand, the ret 
_ of the Body face about to the lctt, 
then every particular . hle march 
forward to the Icft,and place them- 
ſelves behind the bringers up of 
the right hand file. | 

To reduce this, Command. 
Files file hx to the Icft, each place- 
ing themſclves before their leader. 


Figure: 6: 


Front. 
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-- Command. 
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_ 7. Command. Files by countermarch file to the right by diviſton,cach 
placing himſelf before his leader and-bringer up. 


To perform this; Command. Reer half files face about, the right hand file is to 
keep his ground, the reſt moving forwards to the right,placing themſelves before their 
File leadcrs and Bringers up. | 


| Right tlank. 
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P2oper Front: | 
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mmmmamumpPp 


To reduce this, Command. Front half files face about, and file three to the right, 
every tman placing himſelf before his bringer up : And the Reer half files, file three 
tothe left, placing your ſelves before your leaders. 


J have with as much brevity, as conveniently I could,ſet forth by de- 
monſtration the firſt part of Inverſion whichis of Files filing. | 


_ to the ſecond part of Jnverſton whichis of Ranks 
filing- 


| For the performance of which,obſerve that in all theſe motions, your files are to be 
at their D2der, or otherwiſe as may be thought moſt convenient , and their Ranks to 
be opened either forwards Or backwards at the diſcretion of the. Commander, 
| © but at twice double diſtance ( or more) as may be required to his number of 
| tmet. 
The diſtances being let, let every rank move according to Command. 


$** 
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8. Command. 


RI NT _-; 


for the Exerciſe of the F m=_ QI 


0: Command. Ranks file to the right, placing your ſelves before 
your right hand man. 


To perform this, Command. The right hand man of each rank is to (and, the reſf 
are to move forwards with their right leg, and: ſo place themſelves before their right 
hand men, | 


8. Figure, 
Front: 
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m mmm Þp p p pt mnim 
Beer 
Te So them, Command. Files rank twelve to the left : 
; | Ranks as Fu 
Obſerve. Ranks filing areſgoner executed in the commands arid re. 
ducements, than files filing : For they will ſooner be in readineſs to re 


ceive any oppoſition with a ſuteable reſiſtance in the Front : for in files fil- 
ing it will beſome long time before the file leaders will be able to doit; 
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your right hand men. 


To perform this, Dire&. It they 


| be. upon a ſtand, they. may. open 


backwards to their diſtance for 
the workas by example. 

But if-they be upon a march, 
then the'right hand man march- 
eth firſt,and all his' rank (o facing 
asto march to the right, fhle-wile 
after their leader : The right hand 
man of the' ſecond rank is (o to 
do, and fall 'in the reer. of the 
left hand man of the firſt Ranks 


To reduce this, Command. Files----. . 


rank twelve to the left : 
OR, 


- Ranks as you were» 


Alias Tall. 


Ch. 30.p. 6. viſion. 


The two former are direQions } 
enough for this. . And may alſo be: 
performed with the two * former, þ.-. 
either before their right hand men 
or otherwiſe. 


/ 


To reduce this, Command.Files 
convert into Ranks as you were. 


: ; 50 =. OR; | 
-Files-Rank'to the right and left in- * 


ward as you. were. 


| $0:% AIR: -- 
Files rank twelye to the right and 
left mward. 
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7. Command. Ranks file to the right, placing your ſelves behind 


to. Contmand. Ranks file to: the right and leſt by Di- 
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for the Exerciſe of F 00t. 93. 


This Figure 26 by the Nates of Captain Bingham hath been of great ule aMmong\{t 


' the Grecians, and judged by our ingenious Artiſts not to be {lighted by us for the 


avoydance of the great Ordinance, or ſhowers of ſmall ſhot : In CitiesI have (een it 
often- uled for lodging of the Colours: It is alſo a large Interval for the reception of 
any. Honourable Perfan. :. ES : 

Some may dillike , 1n this laſt Invertion of Ranks filing , becauſe there is a promi- 
ſcuous mixture of Arms : This may be ealily prevented by bringing both Divilions of 


Mulquetteers into the Frontof Pikes, or otherwiſe upon a match at the diſcretion of 


the Commander. 


There yet remain. divers words of Command of Ranks fling 3 By _ , | 
wheeling your Ranks into the right Flank , or into both Flanks , &c. © ST oa 
But the prolixity of them have made me to abbreviate , and being more one of curio- 
fity than of neceſlity. OELE 

E have ſhewed what. is meant by Inverſion both in Files and Ranks , and have de- 
monlirated them by their Figures, ſo many as I conceive may be ſufficient for the ; 
knowledge thereof. * I 

M ny I have heard touletheword Inverſion to ſome of the precedent Commands ; 
but I think it very convenient to be left out inthe Exexciſfings of our Rural Militis's 3. 
Itis a word not ſuitable to a Ruſtick capacity, and a word that may be ſpared. 


Guary, All. _ 
Of Converſidn , aud the-ſeveral Parts thereof, 
(u_—_ , I havedeclaredto conſiſt of a Rank or Ranks. 


t— 


—»}A —_ 


ED | : | Ever, - 

I. Tncreaſe of Files ranking 3 Or Corte 
NT OT | | Oneveny © 
2. Tucreaſe or. decreaſe of Files ranking by uns 
L even Parts. 

-| 3. "Files ranking intire into the Front, and wheel- 

. ing anto the-ſame. 
4+ Ranks ranking to the right or left. 
5+. Wheeling into both Flanks.” 


Aud that is performed 
either by 


And of-theſc 1 ſhall declare unto you , as briefly as I may , that your delight in the 
true underſtanding of them may not be negleQed,, by-the leaft obſcurity. Now the 
reaſon that I have demonſtrated moſt with Figures, is that the young Souldier may 
ſce how many Commands produce one and the ſame Figure, their difference being 
only in quality, and not in quantity. CEE | | | 

1+ I thall begin with Files ranking by even parts, that is when they rank two, 
three , or four,, keeping the ſame number in Rank, all being in an equal proportion ; 
and if more, what is wanting to make up the Ranks in the Command , mult be made 
g00d by the next Rank, RI YR, #1 dad ts 


B b 7+ Command: 
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Front. Captain. 
1. Command. Files m m m File-leader. 
- rank three to the right. : 3 mm Dalf file-leader. 
Dbſerve, in this motion, © | | A. - raven | 
the File leader is firſt to mmm 
' move unto that hand the mmm 
Command is given : And : *s, 
if fix deep, the half file : 5 em mm 
leader is to advance the | m m m 
oy | q.0e.P.P 
EP 
4 6.37 P P 
PP P 
p P P 7 
+ 
FER 211109 87'65432t 
To reduce this,Com- mM MmMmPpe. .. .- + + 
mand. l $— RFF , 
rag (or invert) to ata odd Hp nnd a9. 
the right : ge I or Hee b- 
Then every Filc-leader;, PR: hi. 9 9 9-941 | 
lead up his File, and xak mM MMMPe.» ++ + « «+ 
£0 the right : BEEN | 
"ag OR), | | m M Mm m Þ 044 2-4-0 


As you" were. 
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mmmmps- +» 
' "Heer. 


'2. The uneven parts.of Files ranking, is when. there is (ach an increaſe either of 
two, three, or more in each Rank ſo exceeding the Rank before it : (and theſe ex- 
ceedings are termed in Arithmetick, A Progrefſional Increaſe) Or elſe by the decreaſe 
of cach Rank following after. | 


- 2..Command. Files rank three firſt, then by increaſe tothe right two, 
in cach Divilion of Muſquetteers and Pikes. 


| "WWW PPP "6714 0%, am 
.,.,mmmmm . PPPPP mmm mm 
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| Theſe are termed half Rombes, or Wedges. | | 
: Fox Exercie lake you may make a Wedge , or half Rombe of all twelve by 


3, Command- 


for the Exerciſe of Foot. TRE 95 


3. Command. Files ; C 
rank fixſt two', and by m m 
increaſe two , 'Gom the | > om 

mm mm 


whole Body. :+ FR ES, 
mmmmmzm 


You may alter the mix- mmmmmann m m 


ture of Armes at your diſl= , 
cretion. E 
mmmmppppPPp 
PPPPPRPPPPPPP 
PPPPPPAW)mMmmmmMmMm 
mmmmmmmmmammananammaumn 
L 
4. Command. [is in thenature of a Rombe.) 


Files rank firſt two , and by increaſe, and decreaſe twoin each Rank, 
Diviſi Jongl'y both of Muſquetteers and Pikes, * 


m'm | P--P ., m m 
mmmm..-..PÞ-P: Þ. P m mmm m 
mmmmeameunm pP P P. P.P -Þ mmmmunm 
mmmmmm wg-—$=— p pp m'mmmmam: 
mmmm. DOE EE: m m mm 
mm. FF IN IN: m m 


The reducement of theſe NET lat Commands is, Rabks fileas you were. 

Theſe Rombes, and half Rombes or Wedges were much of uſe in the Grecian Wars; 
Read the Tati. of lian, pag. 108. But being not now ſo much in uſe, I (hall nor 
ſpend much time in them, but leave the Gcfirous tothe view of ESE Ward. 


Bight, 
Command. Files rank to the into the Front, 


< 
- | As Left 
7 Right, 

6. | Command. Files rank to they 0 
Left 


I ſhall Sancnſirgte both in this by Wheeling only obſcrve "os mnuſl be ſo muck 
diſtance between each file, as will contain each in rank. 

To perform them Command. Files open to the left to your double diftance ; Ranks 
cloſe forward -to your cloſe Order , face. to the right , wheel all to the left antil the 
whole Body be brought 1 ito one intire Rank. 


\ 


oy whecling i into the Fi ront. 


FL. 


bb  «.&6, 
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' 5. & 6. Figure, Front. 
m mmmmmm,.mmppppmnmuas»n 
- Z, : bh # rat / F; i o <0 40-20 P P P P m m m m 
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Wn Sos 1 a >] Fl mu Mgt Fa _— m m P P P Þ mn m oy n 
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| Toreduce this, Command Face tothe Reer 3 then the firſt ſix to the right wheel to 
the right : 2s EI Rhee VR 

4 When all have wheeled by ſixes tothe right) then face them to their Leader, and 
cloſe their Files at diſcretion. | n 


7. Command. Filesrank into the Front and Reer by Diviſion. 


To perform this, Command. Files open to the left to your order 3 Rankscloſe for- 
ward, to your-cloſe order 3 Half files: face about 'to the right, and face to the left, 
then move all into the Front and Reer, and make two intire Ranks. 


, 


Whea the diſtance is ſet ,” Obſerve that thoſe in motion are to face'to che right flank, 
4, MI. © Bins | _- Fronk. + 
0-8, Ein 2 mm mn P-P P P P ppmmmm 


«a7 2 - » 7; TI it @-*: Fi S- P2 © - | P P TA 11 MII * B5 
f s 4 - ” - (Cw? 
Sn”, 9. Mg % got GE apt: © 2027}: PP IR ID, - - 
EL Ge > ppmmmm uh 
"F6> yd 9 ND ,@ "\W : oy ">, C Q7 "ry %.. "73 py + 8 => 
JS" y* a JN p dy r £. / % - Wo P Pp mn Hl m mM = 
#4 «JR ! @ CA* «8...  @- . | : 


4 ** 


9 eg SON;  : ppmmmm 
Wwuwdadad 4d dd 

1Reer. 

To reduce this, Command.. Front half files face about to the left, -reex half files 
face about to the right , then wheel all into their reſpeQtive Files , then face them tg 
their Leader, and cloſe their files at diſcretion; | | 

Pere might be inſerted- for. variety and curioſity ſome-more words of Command 
of Converlion, of files ranking - into. the midſt.; by Countermarches:, and' by 
Wheelings. - | A EO TTe | GE, 

But by what is demonſtrated already you'l find enough in them, and 1 muſt look to 
be cenfared by-ſome for what is.done: and conceiving the remainder to be uſeleſs, 1 
ſhall omit them to avoid a further cenſure, and proceed to the Converſion of Ranks 
ranking in equal Parts. 


x. Converſion of Ranks ranking in equal Parts. 


- Dbſerve ,-that in Ranks ranking, 'you may perform it with any number ; 'more or 


eſs, Hg and occaſion may ſerve 3 containing in every Rank an equality in 
Number. x | | 


And it is to be underſtood after this manner ; When there is twelye more or leſs 
S marcbing 
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bp marching a brealt , and by reaſon of fome natrownelſs of paſlage, or ſome other intent; 
the Commander cauſeth his Souldiers to rank either two ,.three , five or {even, &c> 
according tothe place or eccaſion.: | | 


0. Conunand: Ranks, rank two to the right, 


To perform this, Command. The two firſt in Rank, to the right advance forwatds 


the next two of the ſame Rank in the Reer of them, until the firſt Rank have mads. 


ix Ranks, aud in all 36 Ranks. 


Front. 
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; » m-m 3 
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Rank 
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| * SS: ©, 
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MET SOS v 4+ 6 
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\ Reer. © 
* To reduce this. Command. Ranks,rank twelve to the'tefe. 


Dbſerve , that the firſt rank ſtands, therelt are to adyance , two NYT two, until © 
the whole rank of twelye bc complete 1 mn one raÞk, | 


Cc - 9. Command; 
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"1. Outward, - 


g. Command. Rank two to the right and left then 


2. Jnwatd- 
Front. 

To perform this outward, Com- LI mm m'mtk 
mand. The. two.  outmolt men , m m m- -ny 
upon the, right and left hand , p Pp Pp. p- 
advance forwards , the next in the 1.,m_ i "7 
ſame Rank are to follow , dividing = WH 
themſelves two to the right hand, | 
and two to the left hand + ſo PF | ode 
when 'the Work is finiſhed there 3 Mm mM m mm 3 
will be cighteen Ranks. in ,cach m m- m m 

4 | bs % FF % PP. 4 

'%, . oy 2 
To reduce this : z : ' 

Ranks as you Were. as OP ts inn 4:0 0 I = 
| & : ; : q "oe to | 
UN = 3 =o, <5 8h A = 

Rank twelve to the right and mmmmppPppmmmm 

left inward. | mmmmppppmmmnm 

4058 mmmmppppmmmnm 

Reer. 
7 C1 Front. 

32-40 perform it Inward. So 3 SE D:-0 08 

Ranks rank two to the right iomm m m3 
and left inwards. Command. , , nHmamnm wy 
- The two inmoſt men of che | 
right and left hand inthe midſt PS 
of the Battail, advance for- £1 000. mt 

wards , the next in the fame mm m-< m -2 
Rank are to follow , two from -.<D« Þ* Þ Þ - 
the right hand , and two from m m m. m 
the left , until the Work be tr : mm mn 'm 3 
niſhed , making eighteen | 
Ranks, R P PB P 
mn Mm M mM 
 mmm.m 4 
I2IL IO. 9. S 2 6. S £4 3 2 TI 
| » ny: y S . . 0 . ” . > 3 
Toreducethis, Command: ::: - :. . it on gr Hp ou po mr ny 
Ranks as you were. - Eg ear rn io rg ire 
O R 3 | how . f2 . o .. > . . . . 4. 
Ranks twelve to the right, Mmmm,p PP Ppmmmms 
and left outwards. PTS Pp mm mms 


_—_— 


a 


10. Command. Ranks; 


IK 553- 9. 11 
by increaſe and decreaſe as 


they ſtand in a Body, 


To perform this. 

The right hand man of the 
firſt rank march forth, then the 
three next of the ſame rank fol- 
low in the reer of him, then 
five more out of the fame rank 
to make the-third, and; what 15 
wanting in the tirſt rank of the 


Body to make good: the fourth, 


in Figure, mult be taken out of 
the ſecond in body, and fo to 
proceed in the remainder both 
for its increafe and decreale,until 
your Command be produced. 


To reduce this, Command. 
Right hand men rank twelve 
as you WCre, 


TX Command. Ranksirank iatire oth Or 
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I ſhall demonſtrate. one Figure of Ranks ranking in uncqual parts 
which is rather © ſatisfic the curious than of any abſolute neceſſicy. 


—— 


UOnequal P2115; 


I 
IN I 


m mm 3 
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pP pm mM m-m.m .. HS. : 
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of we 
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Bight, To: 
into'the Front. 


C Left 


To verfornk this , Let the firſt rank ſtand ; every rank elſe face to the right ,-and | 
move away to the right ſucceſſively placing themſelves on the right” hand of each rank; 
until they all ſtand in one intire rank 18 the Front. 


Fl ront.. 
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To red ace tis, Command. Ranks rank a$Syou' Were, 


ON 


Ranks ah twelve to the left z the (rozad fallsinto the reer wat th firſt, the third 
into 0 the rey of the WeonG? and fo all ſuccefiively until they be reduced. 
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I2. Command: 


= * 
is 
j 
+ 
1% 
oy 
LY 
+ 
__..” 
3 
1.8 
"2 
1 3 


100 Military Obſervations 


'Þþ 


124 Command: Ranks, rank intire into the Front; every man placing 


BUgue, 


himſelf on the outlide of, ed or | hand man by Countermarch. 


Left 


To perform this, to the right hand -man. The firſt rank ſtands , the reſt moyes 
away to the right on ' the outſide of the right hand man, 


Front. 
t21rtwo0o 987. 65 432 1 , 7 2 3 4&4 56 eo 3 9. 10:11 12, 13 5678 9101112, t23% 
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Recr. 


The precedent reducetrient will reduce this. 
S 


Ranks , rank twelve to the left , each placing kim on the outſide of bis 
left hand man. 


13+ Command. Ranks, rank > Inward. ito th e Fr ont: 


1. To perform it outwirds: EO WG The firſt rank to ſtand, the reſt to face tg 
the right and left outwards, 'the ſecond rank to advance clear of the firſt, and then 


fo move forth even with the Frontin breaſt, and all the xeſt {ucceſlively do the ſame, 
until they be all even with the Front in one intire rank; 


*- 


k : \Fxont- 
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mmmm PP Pp mmmm 
mmmmpppp mmmm | 
' Reer- 


To lic this 5 Ranks as you were, 
OR, 


The firſt 12, or 12 middlemoſi ſtand , the reſt face to th 
the ſecond to move into the reer of the firk e right and left inwards; 


rank, the third into the reer of theſecond 
and ſucceſhively the reſt into the reerof the remainder, and being, faced to their Leader, 
and even in their.ranks , . they are reduced. 


2. To perform it Inwards: Comma 
Fo produce it , the firſt ranktomoy 


' > & * 


 » " 2” = " WY Se ; ”_ * F 
= k _ 
- ALLEY TTY YTYEYY.) manance oy oY CY 


nd. Ranks, ; rank inward into the "PA | 
eto the nga and left outwards, and ſo to keep 


TY; 


Py 


ananoato kd 
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— 
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moving , (or opening, ). then the ſecond rank is to advance into the ground of the 
firſt, and the {econd is then to move with the tirlt to rhe right and left ourwards 3 then 
the third is to advance into the place of the ſecond rank , ſo allare to do until the laſt 
rank 15 advanced intire into the Front. | | 


Front. 
21 10$G8 7 _unnw987' 634 321 0954 3 2 1 
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mmmmppppmmmrnrn 
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Beer. 


To reduce this 3 The firſi fix upon the right, and left hand'ſtand 3 theti Command ; 
Ranks, rank fix to the right and left outwards 3 And cloſe your Diviltions.. 


Laſtly, the Converſion of Ranks by wheeling into the Flanks. 


| Bight,2 / 
14. Command. Ranks wheel to the or >into the right Flank: 


C Lett 


To perform this, Command. Front. C. 

Every particular rank to be at es 

double Diſtance in ravk 3 and at we” HaeRs > 

cloſe Order in file : Then Wheel Wo POCO LR 

them to their right hand, until No x Es" OLIN - 

they have brought their Faces ( or | FO” 

Aſpects) unto the right Flank. : 19s ay 6 * 0 IE, 

After you may tace chem to the ER EY A A ER AS... - 

Front. 7 gf Fd E-; -D 
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To reduce this,Command. FO 8 a” te = 

Files rank twelve to the right. PE 0 > ar een 

The, fixſ&;man istoftand , thereſt. 1 GLO Oo oo Dom 

is to move. forward to the xight ſuc _.._.... # PUP Poe Tae 

ccſhvely twelvein ek. | Rn £58 . $3 & F Tp LEIIDIE = 
But if you wheel them tothe left IEEE EE AAR: 
hand into the right flank, you muſt Gd 00000 00s -> AZ 
TTY them to. face about and - mmmmppppmmm m © 
wheel your ranks to the left hand, 4 - 
until their Faces ( or Alpes ) be CORE RP SINN , 
brought to the right Flank. mmmmMmppppmmmm = 
| mmmmppppmmmnnm #=5 

Reer. 
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I'O2 
d Reer half files, wheel out- 


1<. Command: Ranks of your Front an 

\vards to your right Flank. Bees: 
; I ſhall put m execution but two Ranks , one in the Front half files , and the other 
half tiles, which is ſufhcient for \ p77 cnn tt 


of the Reer 
- ; t ur tw 
To perform this , Command, Ranks So of Wheel to the left. And face 


Front Half files wheel to the right 3 and 
to your Leader. 
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Jace then , Command. | Front half files, rank twelve to the right; Reer. 
ak. twelve to the left: Face to your Leader 3 march up and Cloſe for-- 


TM 


14 > 
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To re 
half files , ran | 
Wards to your duc diſtagce. - 


x6, Command- 


for the Exerciſe of Foot. 05 


= 


ld. CC 


16. Command. Rariks of your Front and' Reer half F les, lice) 
inwards into your right Flank. 


To perform this, Command, F ront arid Reer half files march clear to; your tiwike 
double diſtance Front and Reer half files face about.: - 
- Front half files wheel your Ranks to the left, and Rerthalc files: wheel your Rank: 
to the right 3 Face to your Leader, 


Front. 
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Beer: . 


To reduce this s FORTS] Front half files; rank twelve to the left : Rees balk 
files face about and rank twelve to the right: Face to your Leader , and cloſe your 


Diviſtons. 


Daz... : x7. Command. 
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Or elſe, wheel only the Muſquetteers firft, and leave the Pikes tanding, 
Orelſe it may be performed in marching z and then the Reducement is 3 Ranks as 
you were. 1 


— 


18. Command. Ranks of your Front and Reer half files, wheel 
outwards to*your right and lettFlank by Divilion.;- | 


They are to obſerve the ſame diſtance a5 in the former. | ns 
To perform this, Command. Half files face aBout.: Ranks open to your double di- 

ſtance, then. Front and Reer half files wheel to the right and lefc outwards into both 
Flanks:. | 


Front: 
Figure. 18. 
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Keer: 


To reduce this, Command. Who being faced to their Leader. Front half files face t6 
the Reer, rank twelve to the right and left inwards. And Reer half files face about 
and rank twelve to the right and left inward , Files cloſe to the midſt to your order ; 
Face to your Leader. 


E e | : CHAP; 
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Cxar XIV. 


- Of making: File-Leaders-fſitcceſsively both of 
© Number and Place in a File , and ſo 
OS. bots canforng: 4; 


S I have ſtinted my ſelf to a ſet Number 'of 
NA Files, ſo I have alſo to a ſet Number in a 
File, not exceeding fix , being according to 
our preſent Mode 'of Diſcipline ; for it I had gone to a ya- 
' rions Number in Files ,..and added two to each File, my 
Figures had been more delightful to ſome SpeCators ; others 
I hope will find enough in'this to-qualifie, or make them fie '- 
to do their King and Country ſervice; ee. ES 
And now the Souldery, having - marched ſometimes toge- 
ther , and fo lovitg ( being: Seuldiers :1ndeed_) by reaſon of 
ſuch experiences as, they have attained} unto in the exerciſe 
of this Milztary Art , | that each Leader 1 willing his follower 
ſhonld take his place ; which is'a-great-incouragement to an 
ingenious Sonidter. <> x5 7 
This ought not ito. be ſlighted, becauſe it is profitable to 
a Commander to bririg-what Ranks he pleaſeth to lead in the 
' Front , and to exchange them again and at laſt to bring 
the proper File-Leaders ito! their. places ; Beſides the in- 
couragement 1t hath 1n-private exetcites ;.it makes men ſtudi- 
ous, whereby they may" þe able to. Command in their re- 
ſpeQive Files, when they are. become Leaders. 
In the firſt place: take theſe ſhort Commands to pro- 
duce them, as tolloweth.” .* + I ; | 


The Sweediſh 
Mode alſo. 


Command 


CCS 
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'.t. A File-Leader. 

2. Rank two to the left, and Files to the left 

double. 

i Countermarch Front and Reer into the midſt, 
and fate to that part which was the Reer. 

4. Face about to the right. 

5. Countermarch from the Reer into the midſt, 
and face to that which was the Reer. 

16. Files rank two to the right , and Files to the 

' right double. 


\ 


- Connnand 3 


. This being performed they are reduc'd. 


I ſhall demonſtrate by Tables the ſticceſſion of each man's 
Leading , and give you ſome , or ſeveral Words of 
Conmand according to my own and others, ſeverally, that 

' ſhall produce ſuch Leader into his place, as they ſhall ſtandin 
{equence , and as' they ſhall alſo ſtand in their reſpective 
Nignittes. FH | 26> | 


The 


To make TF apon a ſingle File, Command. 


' the 
=] a TH] at hs | 2 [ EC LIE with the ogd men trom:rhe Front, tace about to the right, and interchange Ground. 


Ce —_— —= TC III 


IEEDICOE 


; o " <] 20 1” [ I 1 Keducement. Reingereap ſtand, the reſt paſs through t to the left, and d place y your {clyes behind your Bringer-up, 


= — 


- — « © + — _— = 
— 


"Uations 


|- yu <1] ea | wm Ix] =o 1 2 >| File rank two fo theleft;; Files to ) the left double: | | | | | 
a=] 4] <f©] wn]-3-] Half double your Front tothe right 3 Files double your depth to the left. 

| PS , = oT=]xX]4] Bringers-1 up double your Front to the right, and double your Files to the left intire advancing, 
[FT=qaTTvTI wo 51 Bringers-up double your Front to the left, and double your Files to the right intire advancing, 


w_ — ee mm 


nPe1 en] EF =1<0] 6] File rank-two to. the right, and Files to the right double. Why rs. 
oTVUtleolrl I | Reducement- File rank to the left i Into the Front ; Rank file ſaxe to the left. | | Bo 
If more Files than one e Comman?, x: F020 IGEIE «LS WEE = —"—— 


ps TE 1 on] x] TS] [ 2 | Ranks to the left'double; and Files to the lett double. 


renn—_  — _ 


<1 [1 I<]2]H 3 Half double your. Front to theright, and F Files to the right Ta 

Ten] + 7© 1 wy] +] 4\Fik File-Leaders ſtand, the reli paſs is through to the right, and place themſelves before ns Leadets. 
x] 1] =O [.0 IG, 5 Ranks to' the left double, and Files double your depth to the left. 

ATV. 1% +] =] %] 6 6 Ranks tothe right double, andFilcs to the right double, 


{ud | ied ils tothe | ET TA 
FS : wo +T #4, bas 6 or ; & | Kedurement. File Leadors Band; ;the reſt pals through, and place your ſelves before re your Leaders. . 23D 


This 1 Gaw July, 16a, : 


The Front and ſtandings of each File as they come to be Leaderg . 
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for the Exerciſe of the Foot. 


The front and ſtanding ofeach file as thep come to be leaders in 


——_—. 


thetr reſp?ctive dignities 


mi 14 I AH my 


The dignity 
of a file. 


Dignity, 


_ 


——_ 


ON 


right 3 then, Bringers 1 up tace about to the right and march forth into your Places. 


© | | || o 


| 
Y 


- — — 


— —— —— —— 


—— — 
————4 —<- —A—_ — _ 4 © — -* + - 


S Pt | | | [8 Fry Half files double your Front to the left. Files doubleto the rightintirea advancing, every man [placing himſelf 
ft; EY 1 1 before his leader. _ > 
$ 4 £5 | Front halt files double the Reerto the left. Files double to the left intire advancing > Very man placing him- 
+ | | 5 S x+|5 ſelf before his leader. - N. 3. 
368 ©. > Bringer up double your Front to the right, and files double your depth to the right;every man placing him- 
[| a [+ [a [5 5 _ ſelf before his leader.. N.4... 
S 7s 1 | 1.2 3 [Half files double your Front to theright. Files double to the left intire advancing. Files rank two to the 
| <|© | 2 yy Ib, E : . right.. Files to the left double. N. 
KR 239 wt Bringer up double y your Front to the left. Files Table your depth to the left, every man falling behind - 
wo <| =ſe[52] his bringer up. : N: 6. 
© | [ OO] bat all Be G Sl Keducement. Files rank two to the left ; fales to the left double. : Db 


my WO + QnNa | py 


[| HO] TO]Po]q] I [I] mma front and Reer into the midi. Front and Reer half Res imerchange ground. Z N: 4-6 
eu Te [ | nk | bads hed But X] 2 [V] b [ Bringers up-double your Front to the. right, & files to'the-right double advancing,8 placing your ſelves before your| leaders. N.3. == 
Po [a [*]T1]=] 37] C[Front half files double your Reer to the right intire advancing. WEE OEEs 
+Tv-[v]o[q[4] | Ranks tothe right double, and Files to the right double. | | N. 5. | 
Hl <l « all! «alol5le | Face about into the right and Countermarch your Reerjnto- theFr ont. N.6. 
S o | o| = ZE |< db «6 6| £[/ f | Keducement, .'Rank two to the left and files to the left double, then Front half files-double your Reer to the 
left intire advancing,every 01 one ie placing himſelf behind his arager- | : 
& <] n[ + en[© [tv « JPignley, Beingcts up > double your front to the right, and files Joubi your eh to 6 right. N. 2. 
a To [o[-]H[ #2 [ Tt ] File leaders: & half file. leaders ftand,the reſt paſs through to the left,6c place your  ſctves before you your leaders. N. 3. 
<o[o[+[v1[-]3]C | Front and Reer halffiles interchange ground. Wy... 
+] = [ "[© [ < [4 ] D] Ranks to the right double 3 Files to the right double. . N.5. __ by 
] X]o[=4]S]5] e]File leaders ſtand, the reſt paſs through to the left and place your ſeives before yourleaders. N..6. - 
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W f &Þ. . XV. 
- Df Cotmtermarches. 


E read in the Tatiicks of Xlian of three kinds of Countermarches uſed a- 
| mong|li the Grecians ard Perſians ; * 


4 . . cr. Chonan | = 
And. are termed, the 2. Lacedemontan > Countermarcyes, 
"=: =» +, 7 C3. JPavoman:. . I 


There is another Countermarch that is of uſe in our modern exerciſes and. is termed 
the Baſtard Countermarch, and ſo called becauſe. it participates ſome times of one, 
2nd ſome times of another, but always, of two,' and may-in many reſpe&s be more 
ulcful than the former. - " / 

- Moſt Authors place this amongſ the other Countermarches, therefore I ſhall not now 
alter itz although in my opinion, it may be very well ranked amongſt the doublings. 

I thoright to have been large in demonſtrating the ſeveral natures of Countermar- 
ches 3 but being conceived: of all motions 1n this art the leaſt beneficial to our lateſt 
mode of -diſcipline,I ſhall not be tedious to your Patience : But if the skiltul Souldicr 
will put them into practice, ( eſpecially the Baſtard Countermarch ) he will not only 
find ſome of them ſerviceable but all delighttul in private Exerciſes. : 


"3. 6 


_..* _- CChorean 7 cr. Maintaining Es 
Oblerve the < Lacedemomane!s <2. Loſing Ground, 
: Macedoman - £3: Gaining 


| Firft, The maintaining of Ground is a Countermarch commanded without any ad- 


dition to itz and is termed the Choreas, or Cretan Cuuntermarch. 


- .Secondly, The. lofing ground. is a Countermarch commanded when the 
Souldier is 'to take his ground from the Reer, and this istermed the Lacedemoniax 
Countermarch. £ | | | 

Thirdly, The gaining of ground, that isa Countermarch taking of ground next 
before the front, and forlaking the ground it firſt ſtood upon, - and this is termed 4 
Macedonian Countermarch,' 
Flles. 

EE Pe SI Ranks 
In all which there 1s Countermarchings of The Front. 

ee does Tye Reerhalf files. 


- And theſe may. all be performed by intire or divſiional Counter- 
marches. : = ne hs 
- 1. The Cquntermarchings of Files is when every Souldier followeth his leader. 

2. The Cobuntermarchings of Ranks is when every Souldier followeth his lide 
man A | 


3. The Front and Reer half Files Countermarchings is when the Souldier ſhall fol- 
low their File leaders or Bringers uP. os 4 


- + The Coquntermarchings of half Ranks is when the Souldier ſhall follow their out- 
© men.: ©: - fy : | | | | 
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for the Exerciſe of the F o0t. Ws 1 


J (hail in the firſt place ſkew how Intire and Diviſional Countermatches are per- 
formed by tiles, and Ranks. | | | 

1. Þbſerve, That in the exccution hereof your diftance is tobe at fix foot in rank 
and hle. | | | in 

2. Wyenyouare to Countermarch to the right, the. file leaders are to ep for- 
ward with their tight legs, and face about to the right, paſſing down to the Reer 
| with their reſpeGive File: following them, keeping even a breaſt with their right 
handmen , and to be ſure not to turn before they. be advanced to the ground of their 
File leaders, - | 

3. All Intire Countermarches of Files or ranks may be reduced by contrary Coun- 
termarches ; .If the Command be to the right, reduce them to the left 3 And fo for 
Contermarchings of the' Front, Reer'or flanks into the midfi, reduce them back 
from the midſt. | . | ; | 

Jt ſhall be my endeavour to demonſtrate how all Intire and diviſional Coun- 
termarches ſhall Iye under theſe three heads. 


—_—. 
—_— 


« 
by - - 


Mantaining, > _ 
Of Juoting, and >ground. 
Gaining of 

Firſt, of Countermarches maintaining Gzound- 


In the ſecond precedent rule'it will not be amiſs to caſt your eye back, for your better 
direction, by which you'l beable to paſs theſe Countermarches with greater de- 
light and Ocder, 


| . 7. Right, "I | 
1. Command. Files to > or . phand Countermarch; 
:2- Lett 


Toperform this, Let the file leaders ſtep forward with their right legs, and march 
even in Rank to the Reer, and none tb turn off until he. come to his File leaders 
Ground, | : 


: Front. 
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Reer. | | 


To reduce this, Command: Files to the leſthand Countermarch- I 
GA C2 7, Command: 
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one. ND....:- . 

2. Command. Ranks to the </ or Fhand Countermarch. 

oY | 2. Left 
fo perform this, Face them to the Right 3."and the right hand file is to turn offto 
the right, and to inarcheyen to the Ground of the left hand file. 


Front. 
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ER os -* Beer. > 
You may reduce this, by Ranks Countermarching to the lcfe. 
3. 'Command. Countermarch your Front-and Reer into the midſt. 


To perform. this, Command. Half files, face about and tarn to off the lefe. Front 
half files turn off to the right; and face to your leader. | | 


"Front 
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You may reduce this figure by doing the ſame over again. 
|  Orelle, by any other diviſional Countermarch, i 


4* Command. | 
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for the Exerao if the Foot. nt 13 oy 


A— 


r. Right 
4. Command. Front and Reer half fles countermarch to the wg 
| 2:Left. 
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Reer: 


| You may reduce this Figure by doing the ſame over again, - 


By Countermarching Front and Reer into the myd(t. 


5. Command. Countermarch your Front and Keer half files to right 
and left from the midſt; rs 


To perform this, Command. Front half files face about and tuin off to the 
right, and Reer half files turn off to your left : then, face to your leader. 


Front. 
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'Reer- 


: To as this, "Conimand : To Countermarch from the midſt into PL Front and 
cer. 
DE POSE, . | The three laſt figares by command are ſeveral, bus 
SEM 2s Et Ids the figures are (till one and the ſame in quantity, bas 
208 an quality, or motion,as yots may perceive, Sc; 
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CnERS” wy, 
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- Mi Command. EET your flanks into the midlt, 


ds 'the right 
+int this, Cothiliand]/ thern'to ficet6 the right and left outwards 3 g 
fark proient the xight, rj flank turn off tothe left until they meetin the midft, 
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Beer. 


To reduce thern, Command. CE from the midſt to the righe and left 
into both flanks. 


.7- Command- Right and [ef halfR Ranks "Interchange your ground. 


To perform this, Face to the right and left inward (-and march all) and inter- 
range Jour groune. 
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This*is of no great be bicept | it be. when the right ( or left ) flank hath foughc, 
alt PER: Jaline tk alk $ hay! come into ſervice af. Ougat, 


You 
Mou » *p by : , 


You may reduce them by interchanging of them back ipain. | 
OR, | 
Divifionally to Countermarch their flanks into the midſt of the Battel.; 


Secondly, .Countermarches - loſing . ground: 


| \ +» ORight, hand Countermarch placing 
1. Command: Files to the4 or ?your ſelves before your... 
| Left; Sbringers up. 


To perfortne-this,Commanid. The brivgers up: to face about to the right, then the 
file leaders with the reſt ſucceſſively to turn oft upon the fame ground he ſtands; 
And on the ſame hand the Command is. given, (o. to place . themſelves © accot- 
dingly. 
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-- You may. eaſily reduce: thera by any other. Countermarch of files; 
TILES 3: $29.5 $36 M014; 5: 5 EI MATG HL 03 £34 g hs oz Lonckts | 
2. Command: Thelaſt Rank. ſtand F-Bight. placing: your ſelves 
| the reſt paſs thronghg - or behind your bting- 
2-Left fers up. 


To perfortn this : As the laſt Rank is to ſtand and keep their firſt aſpe& 3 letall 
the reſt face about to the right, ang march all turning ſucceflively behind cheir - 


bringers up. - 
. | = & on Front: 


to the 
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RKeer- 


To reduce them, you may aſs chem or elle Countermarch by file into 
their places- | 


3. Command. Fr ront . and Reer half files "MATING to the 


1.Bight, From the midlt,every man placing himſelf before his 
4 Lett: teader and Ny up. 
I 


To perform this, Command. The Girl rank of the front half files to ſtand, the 
reſt to face: about : and'turn off- tothe right ;- half file leaders face (about "and 
turn off to theleft, and both to march clear of the Front and Reer, following their 
half I TY and biingers up of: WW front half files. - _ 0 
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Reer: 


Toreduce this by an other Countermarch. 


4.Command.Ranksto the) Ly Chand Countermarch,loſing ground. 
| 2.1eft | 
To perform this to the xight. -. As in maintaining ground, upon their turning off, 
the reſt march ,into «the ſame place ( or ground ) and turn off alſo; as in figure 2. 
Now this of lofing ground, altereth only in this, the outmoſt file is to face 
to the right about, until he hath direfly faced the left flank, and foto gain ſo much 
ground upon the left flank as they have loſt upon the right; | r=}; of 


| That they have placed themſelves onthe, outſide ( or before) of their left hand 
men. | | peek a} | 
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ommand. Ranks to the right hand: RE ty each Nitto 
" | his righhand man 3 and place himſelf on the our- 
ag of his left hand man. 
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_ right turn about to the right as to make his aſpect (_ orface ) to the left, then. move ' 
". forward until he be clearofthe feeond:tile/lof ng/ the 'ground-heiſtood WP; -ahd | gain 


it again on the outſide of the left flank. 
Toreduce this figure 3 may be done by a contrary Countermarch, 


6. Command. T he right and left hand file upon each flank face to the 
right and left outwards, the reſt paſs through, placing 
your ſelves beforg your outmoſt files. 


bſoronfits To performe this, Command. The right hand file to face to rhe right, and 
Mao's Fon the left hand file to the left, and then the reſt of the body to turn their 
7 their fas aſpe&s,accordingly, & place themſeves veſore their right & left hand men: 
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Beer. 


To reduce them, Command, them to Countermarch to,the right and left into the , - 
midſt of the Bartel, a 


OR, 


FE: / they be-faced\ Command, The two imma files to ſtand; the reſt paſs through 
to the proper <\to the right and lefttinward , and cloſe cheir diviſions. 
: 7 Front, 


9, Command. The two gutmoſt .files of each flank face to the right 
and left inward, the reſt paſs through to the right and 
left, and-place yourſelves behind your outſide men. 


To perform-this\Commgnd. The.right ayd left, hand file of each flank face inward, 
and the reſt of the Body are to face to the right and left outwards,then all are to move 


forwards, and to place thetnſelves behind theit right and left hand men, ( Elſe the mo- 
tion 1s the lame as the former: ) 


Front. F 
_ trrwg 87654328 
WN © © O = & O_o WO, 
Re or Wo 946 9s of: re Ts 2h. oe 
5.” Ea”, 9 B 2 8 Es " Bp”  E F= - 8a. RA 
2..50-.0 | == 9: RY ODOR Pt . is in - g & A Ai 
OY CD Wo vo. #97 1 oil. fi' 6 068 
V9.9 B-BBB ij» >. + 90 5 - 8-8 0: 4 
ov omiaoa. 5 B f' 5» » . 0 IE MA 0-6 ga Ru 
: - Keer. RE 


| 120 Military | Obſervations 


_—— a 


Do —— 


Ts reduce'this , Command. The two innermoſt hles face to the right and left out- 
wards.and the reſt paſs through to the right and. left wards, placing themſelves be- 
hind: their right and left hand men 3 Then, face them to their leaders. 

Row if it be the Commanders pleaſure. to reduce thern by any other word of 
Command, it may be done by the precedent words of Command, or of the next 
following, or of any other diviſional Countermatrch | ( except interchanging of 
ground.”) ' | 

2: Command. : The outmoſt file of each flank ſtand, . the reſt paſs 


through to the right and left,and place your ſelves on 
theoutſide of your right and left hand men. 


The ninth figure To perform this. ,The outmoſt files ofeach flank lands; the reſt 
is the ſame as of the body faceth to the right and left outwards, and ſo paſling 
this, if faced to forwards through the intervalls into each flank, place themſelves on 


their leader. the outfide of their right and left hand meti, | 

| | Front. 
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To reduce this, may be performed. by any of the foregoing Countermarches of 
ranks : Or elſe, being faced to any of the flanks, then the Ranks, become files, and 
by. diviſional Countertnarches of files, you may reduce diviſional Countermarches of 
Ranks. | | 


a 


: -— oO 
' By Ranks files only ſome facings muſt be: obſerved. | | 
Foz the proper Reducement Command : The two inmoſt Ranks to Rand,the re 
to fact to*the rightand left inward, and ſo march into their places. 


9.Continand.The right and lelft hand files upon each flank ſtand,the reſt 
IN _ Paſs through. to. the right and left, and place your 


ſelves on the outſide of your right and left hand men, 


following your inmoſt files. 

Obſerve.in the performance'of this the twoiinmoſt files are to be frft in otiong 
But firſt, Tommand , The two outmoſt files ofeach flank to ſiand, and the reſt ofthe 
Body to face to their right and leftoutwards,ſo moving away firſt from the midi un- 
til they have ſucceſſively placed themſelves on the outfide bf their right and left hand 
. men - ( you may cloſe their files into the midi to open Order. 
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Beer: 


The reducement of the eight gure will reduce this alſo. 
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Io. Command. .-Front and Reer: halt files Commenatich to the 


1. Bight> : Ts 
; or Chard interchanging ground, 
2. Left ey, 


| ' To perform this, Command. Half fles to face about and turn off, to the right, 
front half files doing the like move forwards: until they be clear one of an other,fix 
foot 5 then face to their leader if you pleaſe and cloſe their diviſions, 
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Reer. 


A Countermarch interchanging of ground will reduce them.and then cloſe &c. 


- Command. Front and Reer half hles to the right hand inter- 
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change ground, 
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F | Front. 
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You may reduce this, inter 


Command. 


-. Thirdly, Countermarches to gain ground. 
1, Command. The file leaders ſtand, the Teſt paſs through to the 


1.Kight 


Or 
2. Lett, 
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The Command isſo plain that there needeth no dire&ions. 


changing of ground as they were, or by ſome other word of 


and place. your ſelyes before your leaders, 
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mand be to place your ſclycs behind your leaders, 
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then the file leaders are to face 
about, 
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for the Exerciſe of =— 5 2 


about, and the reſt are to execute it as the former, only 1n placing themſelyes they FAY" 
to turn their aſpect behind theig leaders. .., .. | 
And then Commanding them to place themſelves before their leaders will re- 


duce them. 
2. Command. File Teaders face about to the right and ſtand. Bringers 
up with the-reſt following them, paſs through -to the 
right, and place'your ſelves behind your leaders. - #.: 3: 


Face to your leaders. 
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To reduce this you may do it by the fame Command, or by the firſt Command. 

' 3. Cominatid. File! leaders ſtarid. and the reſt paſs through to the 

2 Bight [nn your ſelves before your file leaders, following your 
©2.Left, A up. Ts 

' This is the fatne - with the ſecond figure, only. in their work they are to keep theit 

aſpe& tothe Front : And the reducement the ſamealſo, 

© 4. Command: File leaders and half file leaders ſtand, the reſt pas 

"© through to the right and' place your ſelves before. 

your file leaders aud. hall file leaders. 
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You may reduce this by the ſame Countermarch , or any other Diviſional Counter- . 
march. | 


-. Command. File-leaders and half hle-leaders ſtand, the reſt paſs 
through tothe right, and place your ſelves behind your Leaders and half 
file-leaders, following your bringers-up. . - 


The file-leaders and half file-leaders are only to face about to the right and to ſtand, 
the motion is the ſame with the fourth Figure, but in taking their places they are to 
face to;the Reer. The'Reducement as the former. | 


-:| 6. \Contmand.File-leaders and half file-leaders ſtand', the reſt pals 
"through to. the right and left , and place, your ſelves behind your - 
Leaders and half file-leaders, &c. OS es 4 bak | 
I need notdemonſirate this, it being the ſame with the fifth and Gxth , Only in the | 


motion they are to-paſs to the riglit'and left outwards. And is reduced as the former. 


. 7..Command. File-leaders to face about,, the reſt paſs through to the 
right, and place your {elves behind. your Leaders and Bringers up: 


To perform, this, Command.” The fir Rank is to face aboutand ſtand 3 then the | 
two laſt Ranks from the Reer , (;. e. the fourth and fifth Ranks) are to face to the Reer | 
and move all, Oc | 


© WWW 


I for the Exerciſe of Foot. 125 


Eno uw ef dd w ww w 8E 


uVuwwuwd dd 4d w w w.w £ 
Front. | 
i uuwuw dd dd w wow... w File leaders; 
&, . » . - © « . - - © D 


mmmmpppp mmm mn Btigegup. 
4m mmmPpPPPP mmm nm 4 
The former Directions upan any Diviſional Countermarch will reduce this. 


$. Command: The outmoſt File of the right face to the tight , the 
reſt paſs through to they or pie pic w”— r right han 


Left, your ſelves :Behind\ men. 

- Front- 
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If your Command be behind your right hand men, then the right hand file 1s but 
to face to the left. 1 ſhall not trynble you with them; coneeiving them of no great uſe: 
You may reduce theſe by a contrary Countermiarch. | 


. 9. Command. The owtmoſt File of the right hand ſtand, ind the 
right hand File of the left half Rank ſtand ; and the reſt paſs through, 
and place your ſelves on the outſide of your tight hand men. = 

NT K k Face 
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Face to your Leader. | 
© The ſameis done on the left hand.  _. 

Andif youplace them before theirleft hand men,then face them all to the right, and 
ſo let them paſs through obſerving the. motion :. And if you place them behind their 
right hand: men then let the right hand men face about tothe left , and the reſt paſs 
through and fall behind them, | 
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& Conates word of Command will reduce them, & ec, © * | | 

. There are many Countermarches that produce one and the ſame Figure : provided 
you cloſe your Diviſions, and face them to their proper Front; only they differ in 
place. - . 


- 


.- Fir, therefore' you may briefly obſerve that inthoſe Countermarches that Main- | 


tain'their-Ground:; the firſt; ſecond ; thitd', fourth , atid fifth Commands ; then in 
loling of ground, the firſt, ſecond, thixd, fourth, fifth , tenth, and eleventh 
Commanids 3 and{in gaining of Ground, the firſt, ſecond, third , fourth , fifth ; 
ixth , and {cventh do and will produce one and the ſame Figure. | ; 


— * - - 4 . 
# a : 


--Sfconblp, Alſo-for maintaining of Ground; the ſixth and ſeventh 3 and in lofing 
of Ground: the ſixth, ſeventh and eighth 3 and alſo in gaining of Ground the ninth 
Commands produce one and the ſame Figures = | 

Þlerve, For the Countermarchings of half Ranks, ſee in the. doublings of the 
Flanks, thirteenth and fourteenth Commands, they producing the ſame Figures as the 
eat dry twelfth Figures 3 by all which you will the better underfiand the one for 

Although Counterrmarches are of great Antiquity ,.'and uſed amongſt the Grecians 3 
wo it-15 not much of ulc in our preſent Mode of Diſcipline: Therefore to conclude, 
though Knowledge of them be no burthen, yet to be exerciſed in the face of an Ene- 
my,may: prove prejudicialz and the beft expert in this Art , allow that they may be 
belt (pared of any motions whatever, - Eee; } 
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Cnae XVI". 
Df wheelings, *"-.., 


, 


Am to treat of Wheelings , and the ſeveral uſes of them , as tothe &rengthening 
| [| of the Front, Reer, and both Flanks. | od 

Before you enter upon them, take theſe four Obſervations. 

1+ That you cloſe youx Ranks and Files to your Order, ,,__ . 
- 2. That in all-your Wheelings, you keep a due diftanct* tb' your 
Leader. Es. Hoe” , 

3- That in all Commands for Wheelings , ſuch moderation is to be uſed in theit 
motions , that they on. the contrary flank be not forced by running to diſorder them- 
ſelves. * . ASI BR Ns NL 

4. That your Arms be at ſuch Poſtures as may be equivalent to each other; ( This 
15) If the Muſquets be poyſed ,- the Pikes are to be ad venced ( whieh are tht Poſtures 
| beſt to be uſed in theſe Motions.) 

There are two ſozts of 1Ohektlings. 

Firſt, Afgular Wheelings. | | 

Seconbly, Wheelings on the midſt (or Center.) h 

E. (hall not uſe the woxd Center , for it is more proper to a Circular body than to 
a ſquare. 

Theſe in their Motions Gor Actions) are termed either Intire of Dibiſicna).* 

L. Jntire Wheelings , are for the gaining of ground upon the Enemy , or to. fight 
him with your beſt tne, aSoccaſion ſerveth, turning the firſt Aſpe& wholly hs 
Command = TE : CT Ns ” 

2, Divifiona yeeungs , being performed , extend the Battle ci 0 
or depth : And tnay for the moſt Pte them be called Doublings,.. waar ength 
_ I have in the exerciſe of, Doublings demonſtrated ſome of. them b 
ſhall not recite them here again ,. but, quote them by their 
Conimanids. 2 TS RR 

Firft 5, Roy begin wi Angular Wheelings. | | 

And they to called, becauſe the corner man to whic YR 
the main hinge. of the motion. [2 A = t : 5, Ta 1s FOMmManded, is 

Dbſerve, the Wheelings to the right and to the left; 
are termed Angular. And for the-Wheelingsto | 
and left about on the ſame Ground are wh 


Py 


F 3. Foot, 
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y Figures, and 
ſeveral numbers &f 


fe To the right and left about 
to the right;and-left ; and tothe right 
eclings on the midſt of the 


Front, all which are Intire, the other Diviſional. Center. 

. 7. Commanid. yourCBody > .. 7c. Right; | 
" Wheel. - —yJ all, or$e0 the or. h: -Intive' Angulas 
| your Battle " Left. WEE  Wheeltwgs. 


This Wheeling moves the main Body from the Ground whereon 


placeth it on the rightFlank , cauling the Aſpects of the proper Fr 
ſame. ES | 


Dblerve , that the right hand man is to m 
Motion Y and every man elle to remember that 
Angle, the ſwifter muſt his motion be. 


ont to be tipon the 


ove to the right hand with a very ſmall 
the farther off he is from the Right 


Kk2 Front. 


it firſt Rood ; and 
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To reduce them. Wheel to theleft. pt 
But. this. will not - transfer- them to the ſame Ground : But to reduce them to theis 
firſt Aſpe&-on the ſame Ground you-muſt face them all tothe right, thon wheel 


, »< 


them to the left , and facing them to the left, it is compleated.. 


2. Conimand. yourCBody F 7; Right, oe 
IT  Wheel-oo—: all, or Sto the or ©. about. 


yourCBattle: 2. Left” 


ri 


This torneth the Aſpe& towards the Reer: Now by reaſon the motion is twice as 
much as the former , there ought to be the greater care had in the performance of it; 
obſerving ſo much the motion of the right hand man , that they fail not of being even 


bs Renk with him: s | \ 


Front. 
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To reduce them to their firſt Ground , face to the right , wheel td the left abour; 
then face them to the left : Although to the lefc about may reduce them, but not on . 
the ſame Ground. | 

You may obſerve that Wheelings are the moſt facil for their Reducements ; as fot 
Example, Wheel your Flanks into . the Front , is reduced by wheeling your Flanks/ 


into the Reer. 


OR, 


To wheel your Front and Reer into both Flanks, is reduced by Wheeling both Flanks 
into your Front and Reer, gc. | PIES 
Secondly, I proceed to Wheelings on the midſt (or Center) of. the Front, which 
are Intire and Diviſional , and are quicker in their motions ; and performed on lets 
Ground, - ; 
1. Command. Wheel your F 1. Right? 
C9 ARng. oy FO Me, 40 on the ſame ground, Intire; 


This is termed Grave Van Nawſaw's Wheeling. 

But 1t15a wonder to me why our Antient and Modern Writers call theſe Commands 
Wheelings,on the ſame Ground, when I am ſure there will be ground loſt ( in the mo- 
tion ) frorm the firſt they ſtood upon : In a dire ſquare this may be better performed 
and leſs loſs of Ground: . | 


LI: To 


| 


: 
" 
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To perform this, Com : G Tront- £ | 
many. | ; F | | 
The left Flank advance Tana 
forward - till ' wheeling to &> ">, © "/ 
the right , and the right n 2 4, Co, : 
flank contrarywiſe facing EE 3 C2, 4,44 % | 
to theleft , and keep fall» PYLE W CD Py - z 
: "s - LED A <p. 7 7G AL «-- . 
ing backwards even 1n > LA > >; EM 1» 5 j 
Reer with the .left halt Gr, Hy, 4 2 Q,, Du un & 
| : "> >, 2 2 SS NS. 1 | 
ranks, and fo fill moving . « x —» QOSOS! B 
unto 'the place commanded, SOT. D 2 Q <D SJ = OS | 
ace all to the right flapk. NE” 4 þ;; YE DES = 
* A _ OSS, un = fZ« 
Dy s 
m «= 81 Q--2 DSS k An AK | 


ENDEPFT7> — 


| You may wheel to the left alſo. 
 Toreduce this , Wheel your Battle tothe left on the ſame Ground. | | 


"1. 1ght, 


_ about on the 
2. Command. Wheel your Body to the E = ſane Ground, 


f 


| The direQtion to the former will ſerve for the performance of this, only the mo- 
tion. is double as much, and their faces axe turned from the firſt Front toward the 
Reer. GS pe reels 


—__ > 
VC———_—_—_— 9 


- -... Dbſerve in this moti- Front. 
on , every-man on: the | OO : er | $ 
lett flank his right hand '. - The left . | 
man z:and the men on on | 1 
che right flank muſt keep | x | = =E 3075 qa Wy. 
ith their 16 == aqummwiul = 
_ even with their left .  B2non=ve> dA du Þ => = | 
| band men , who are a2. 2 MCL WS & | 
their Leaders until they K.-: = == = =o ys - Gy «Boa hy = = | 
have - / attained their 3. "ne YER Po'S -: dit WWW Q w | 
Ground , after. which = RO ua 6: Sy Hl Hl I = | 
they are'to face' as be- OR. On 00þ gr —_ | 
Ie. ©, ND ] 
| Keer. 


To reduce this,” wheel your Battle to the left about on the ſame Ground, 


RAU PIES. > Command. Wheel to the right and left fromthe Front; | 


' ings, Bingham 2. 4-2 ON 5 | 
_ attic. pag. es Wheel off your Front by Diviſion. Or if | 
eee .you will not goſo far, then wheel your 
{ Front into the Flanks by Diviſion. 


this wheeling your , If upon occaſion Muſquetteers be on the Front of the Pikes, by 
Front * into, the this motion they will flank their Pikes : But otherwiſe being co be per- 
H = 7 Dy piſes formed.in a ſtanding Body, the Pikes will flank the Muſquetteers, and 
[prog wr hs may caily be performed. 
gue $; The File-leaders of the right flank with their reſpeRiive Files are to 
wheel about to the right , and the File-leaders of the left flank are to 
wheel about to the left and cloſe their Divitions. | 
| Front: 


- Wenger hd LW, a dnadh done —_—_ 
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Front. | 
In motion? 
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AION PA a 2 
SIS S499 » PP 270/17 
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Beer: 


Figure performed. 
| Front. 
- dduuTwuwwuwuwTiwtydd 
IdunBwuunuwumdd 
dIduuuwuwumuwuwudd 
Jduuwuwuwwmnwdd 
Iduuuwuwuwuwudd 
JldunuwuwuwwWw wud d 
78 9 101L12T 2 3 4 5 6 
2 - Beer: 

To teduce them, wheel them off by Diviſion again from the Reer : otby the fourth 
Tommand. SSIS 

A. Command. Wheel your Body inward to the Reer. 


If this be to reduce the former, it is preſuppoſed the Commander is in the head | 


of the firſt proper Front, then the Pikes will be in the midſt of the Battle, as at 
firſt again! Butif reduced without this Command, the Pikes will be in the Flanks 
ready to defend the Muſquetteers from the fury of the Horſe: | | 

To perform this, Command z the Body to open from the midfito theright and 
left , to ſuch a diſtance, as they may turn off to the right and left. yas 


. This I ſhall not demonſtrate to you in Figure , becauſe the precedent Figure per- © | 


formed will give light to the execution of this, and ſo for the next Command. 
5. Command. Wheel off your Body from the Reer into the Front. 


To perform this, face them to the Reety then tothe right and left, and wheel! 
them inward to the Front. 2 
' To:xeduce the fourth Command , - and this alſo : 
Wheel them off again to the right and left by Diviſion. 


L153 6. 'Command: 


O_—_ —— — — 
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oy + Command. Wheel off your Front and Reer into the right Flank; 


Theſe Commands following will produce the ſame Figure. 
' Wheel off your Body by Diviſion from the left F lank. 


| $ | 
Wheel your left Flank into the Front and Reer. 
| OR, +: 
heel your right Flank into the midſt. | 
To pertorm hs fixth Command. Command them to face to the right z this done 
they muſt wheel together about the third and fourth men inthe right hand File, the 


Front Diviſion whecling to the right', and the Reer Diviſion to the left, untilthe - 


Bringers-up meet with the File-leader, 


Figure 6. 
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Neer. 


To reduce this , it may be performed ſeveral ways, as the Body may be faced. 


If they ſtand faced to the .xight , then wheel your Flanks into the Reerz and being 


faced to their proper Front they are reduced, , + 
But if faced to the Front , then whee! the Front and Reer into the left Flank. 
But for the performance 'of the ſame Command into- another Figure 3 Itis but to 


paſs through your Muſquetteers from the left Flank to the right , then the ſame Com- 
mand will bring all the Pikes into the Front. 7 | | 


7. Command. beer your Body inward to the right Flank from 
yy the left. , i | 


To perform this, Command, To face to the right z then open to the right and 


% 


left to a convenient diſtance, &c. 


Figure 7. 
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To reduce this, it may be done ſeveral ways as the former at the diſcretion of the 
Commander. | | | 

This produceth the ſame Figure as the ſixth, only it-is altered in motion; thete- 
fore I thought good to demonttrate it ; although Wheelings in this nature is difficult. 


| 8. Command- Wheel oft. to the right and left inwatd to the Front: 


To perform this, let 


. ” PP mm m.,m 
them open to the right X P-pPmmMmm: 
and left from the midſt, Tf pp mim a.m 
and theti wheel, &c. : ppmmmm 

: ppmim mm 
« Ppm-m m m 


This Figure when performed: is 
are in the Front, and ſtand ac- 
cording to.this Figure, 


ſerviceable againſt the: Horſe , becauſe all the Pikes 
PPP P:P-P:P'ÞP Þ PPP: 


To reduce them, is by wheel- | 
ing them off to the Reer. m mmm um<xgamm 


'9. Lommand. Wheel your Flanks into the Franit, 


This isperform'd folio 62. Command 16. where you may ſee the diverſity of words 
of Command tor the producement of it. | 


Mm to. Command. 


ve -P. Þ- PPP 
mmmnmm'm 
mmmumyam m 
m m m m m m 
m mmm ms«m 
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10. Command. Wheel your Flanks into the Reer, 


The formexs Command fclzo 60. being reverſed will ſerve for your better intelligence 
herein. | 


I1. Command. Wheel Front and Reer into the 11ght Flank. 
This is performed folio 78. Command 19. 


12, Command. Wheel both Flanks into the Front and Reer. 
| ©» "+ Ry tein a 
Front and Reer half files wheel off by Diviſion.inwards into the midſt of Ranks. 
To reduce it, by another word of Command. -Right and left half Ranks whecl from 
the midſt inward tothe Front and Reer. 


To perform this Command. IN... . TYING. 
Half - files face/to the Reet 3 - mmmq fmumm % 
Front half files and Reer balk ;- munnr zmmin 2 * 
files move all together, and 5 mmma mmm L 
wheel off your Diviſions tothe | . | | - . 
right and left, Sum TOMTRQ þMIMo n 6 
Then face them to their pro- Do : 4 E8 PP Pace, 
per Front and coſe their Di- we ON PAVOPPPa == 
viſions. » anna Þ Þ P7ZAGP PPhexe- 
| wan PPPOA DPPH 
| = - = NI N1179 4mmtnie a 
Toreduce them. > Sn : 111 mio 53 11 1141 : 
: The reduccment of the % mt MME 2{i11h 1 , 
_ Figure will — for Wo m1mM2 Xmmn = 


13+ Command. Wheel Front and Reer into both Flanks. 


To perſorm this from the precedent Figure, Face to the right and left outward, ob- 


{erving._ the former dixecion, and giving:due diſtance for the motion.” 
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There are ſeveral Commands that will produce this Figure. | 
Wheel off your Body: by Diviſion from the midſt of che-Battle into the right «gd 
teſt Flank. | 
TOR» 207 | OR,--. 
Wheel the midſt of your Body by Diviſion tato the Frontand Reer. 
I GS. QR, 
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OR 

Wheel your right and left Flank into the midft. 

OR, 
Right and lefe Ranks wheel off 'by Diviſion to the midſt of Files: 
To reduce this , Wheel Front aud Reer into the mid of the Battle, 
| 20s.) 54 Ce 

By Wheeling the Flanks. into the mid{tof the Battle, if faced. 

If you pleaſe to face the Body to one-of che. Flanksz then wheel Front and Reeb 
into both flanks , and face thetn to their proper Front , and cloſe their Diviſions; 


x4. Command. Left half Ratiks , wheel off to the right and left; 
and double your right Flank by Diviſion. - Folio 79; 


| Command 20: 
5: Command: Front and Reer. half F iles, wheel off by Diviſion. 
Folio 78. and $0mmand 19. 
16. Command.» Right and left. half Ranks , Wheel oft by Diviſion 


from the midit of Files, 
To pertorm this, Command A 
them to face to the right and 8" | SI 
left inwards, and then let them Pe S. 4 0 Da. 
move backwards to ſuch a con- 2,7, Þ Js DD | 
venient diſtance as to wheel off -—_ 427 Gy DAD. V | 
from the midſt of Files, . '6u% 75s © 5 OSD « & 
S's Yo "3 or i i RY OO, 
»O. © ; . <8 nf - 
3 SR x 
_ TIF ROC AZ 
n, wheel off > $4. 6 5 SF. 
To reduce them , wneei © 5 FN Pl FR 
to the right and lefr inwards: 44, | d.> 


J ned not ttovible you 'with mote Angiltar Wheelings:, cither wheeling ther out- 
wards to thetight and left about from che midſt of the Bartles or in- ©. } 
wards toithe:midſit ; becauſe the demonſtration of the former may give phe LF ro 
light unto allſich,&s. and I conceive theinnot of ſuch abſolute neceſſity. $45, 36.. 34: 

But. I mult advife that thoſe Latire ahd Diviſional Wheelings may be 45. 
diligently learnt and pradtifed, as being of great uſe in this Military Art. 

. I have in all my method deinofiſttated the Commands by their Figures-to the right 
hand, you may cafily cotnmand the ſame to the left hand , and the Reducements ac- 
cording |ly- b-- 

Yor will find to ſeveral Countermarehes and Wheelings noReducements dire&ed 
for them , becauſe they may be reduced the ſame way back as was commanded , or by 
ſome other Command as directed. | 


_ + & 
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Df making file leaders ſucceſsively both in number 
and place in a file, ſir in depth, and ſo foz a 
CR es 1 whole body. ' 


BE  Militaryzand now cach Souldier is loving to his Comrade ; every file leader to 
the reſt of his file;being willing that their files ſhould ſucceſſively demonſirate 

ſome experiences as they have attained unto,in the exerciſe thereof. which will prove a 
great incouragement to the Ingenious: Allo it is profitable to a Commander to bring | 
what 'Ranks he pleaſeth' into the Front, ang to exchange them, and to reduce them | 
to their proper file leaders. REN. | 


A File tobe inade file leaders ſucceſsively accodingto Numberz 
oz by commanding as followeth. 


. Commanding by the file ! way leaders. 
2 


T* Souldiers having paſſed thus many dayes exerciſe in theſe principles of Art 


_ — — > <— <” 


leader. 


Rank two to the left, and file} 2 | [Ranks to the left double, and 

to the lefr double. - |. | [Files tothe left double, 

Countermarch Front and = I 3 |t |3 ors files double your front to the 

Into CINE mo caagay N — right, and files to the right double. 

part Which Was | eee ” & | File leaders ſtand, the reſt pals through 

Faceabout to the right.” 4 14" 12 |4 to the right ; and place themſelves be- 

| I [fore their leaders. | | 

|5 |Ranks to the left double, and Files 

— |double your depth to the left. 


6 |6 |Ranks to the right double and 
ce\ =| Files co the.right double. 


5 is 3 5 I. File.leaders {tand;the reſt 
4 


 Countermatch from the Reer 523. 16 ; 
into-the midit,and and face to|* .| 
that which was the. Reer. | [re 
Files Rank cwoto the right }6 |6 |x |; 
and file to the right double: [Tor & gy 
face them about and it will” Ys ſe f: 
reduce them. OE Il 


paſs-through and -place 


[4 2 |4 


: 'your ſelves before your 
: Leader. ED 
3 [1 [3|* Fo ire 
| (2 [2|: 


hang 


4 
a OO TO — _— 
# 
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A File to b? made file, leaders ſucceſsively according to 
their Dignity. © | 


1. File leader. 


LI 
The ſecond man |, Bringers up double your Front to the right , and files double 
from the Front. your depth to the right. 
Bringer up to the 4'6; 3|File leaders and half file leaders ſtand, the reſt paſs through 
Front halt ile. | | to the left and place your ſelves before your leaders; 
3- Halt file leader. |3'3 6 4. Front and Reet half files interchange your ground, 


The fecond man|6 I|2|5|5 Ranks to the right double 3; files to the right 

from the Reer. | | double, <4 

2. Bringer up, 2 5/4] t|4|6| Fileleaders ſtand, the reſt'paſs through to the left 
| | and place your (elves before your leaders 


4 5131312 ' To reduce them, 


þ 6|T|1 I. Ranks to the left double and files to the let 
| double. 
2 | 2. Half files double your front to the right. 


2. Bringers up face abvut to the right and 
614 | march forth into your places: 


: 5. 


Caar AVI. 
Of certain firings in the Front, 


exccutive part of the Tatjicks 3 and ſhall not here exceed the exerciſe of 4 

ſingle Company, ſhewing the Souldier the uſe of ſome few Firings,that they 

may the better perform their reſpective duties when they ſhall be commanded there- 
unto. : GE 

None can poſitively ſay, this or that, ngure ſhall be, or ſerve this day, time or place: 


F J C Aving paſſed over the grounds of this Art Military, I am now come to the 


| Se. becauſe of the diverlity of formes occaſioned by fituation of ground , he number 


of men, the order of the Enemy 3 with many other obſervable Stratagems; for the 
obtaining both of Wind and Sun, __ ., | | 
I-ſhall therefore according to my allotment of twelve files demonſtrate by figure 
ſome Firings, which beipg well underſtood may enable ſuch for higher preferment as. 
time and place may fortune-them-unto, | 
; By way of digrefſion 3. I. am ſure itis a trouble to moſi ingenious ſpirits to ſee 
ſome Gentlemen choſen Captains:in the Militia, that are but priſoners to. their 
own reaſons; and inſtead of being experienced in this Art have been wholly Igoo- 
rxaut-of the leaſi part thereof, | | ES oe 


N n It 


=. 
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It is no wonder then if his Majeſty may loſe his expectation of a well diſcs 
plined Militia 3 and the Souldier in hazzard of hislife and Country too. 

How calily might this be remedied, it our Commanding power would but autho- 
rize the Commiſion officers to meet once in a moneth to exercife each other, by 
their reſpe@ive turns, &c. where they may alſo diſcourſe and conſult, about Military 
affairs 3 and' then for theſe private Commanders by their aftable and. heroick perſwa. 
fions to get ſome of their ſouldiers as may be for their conveniencie to meet with 
theirarmes, and to exerciſe them this would not only be delighttul but profitable both 
for King and Country, _ | | 

And on the contrary, the negle& hereof, and alſo of the full number of men 
and Armes in the Milicia, hath made it to be ill ſpoken of, and fo little feared 3 eſpe- 
cially by thoſe of our own inbred Enemies to the Royal Government. 

©. If they will not be drawn to love and to be obedient'to Royal Prero- 
_ things will gatives; they muſt be made to dread it 3 And 1 humbly conceive there is 
' barger looked _ no better way to e&ffet the former thanby having: a choice Militia, of 


A —— 


4 


' Into hereafter, 
wer a ſach whoſe ſpirits ſhould account it a baſene(s to abuſe the Country 3 and 


make not their Mutters, paſs times for debauchery 3 and that their Companies be not 
only well diſciplined, but well Armed alſo. Z | 


I p2oceed to the dzawing up of files again into a body, and p2epa- 


ring them foz skirmilh- 
Captain. 
oy 
2, 9. D D I. Se 
m m m mp ppp m a m m 
mmmmpppp mmm m 
m mmimppppm am m m 
mmmmppPpPP mmm 
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Z.'D. 


A Company of Foot being thus drawn up for ſervice and the Colours flying : tle 


head of the, Company, and there they: are to: remain, until' all forlorne firings are 


ended; But fo: ſoon. as the Drumm ſhall beat his further' preparatives for a cloſe 


Skirmiſh, the Enfign 1s to: furle his Celours andretreit'to: the: half files of Pikes. 
Dbſerye, That all fixings are either dire, or oblique; andthe manner how they 

are to be perforined, are cither Advancing, Receiving,. or 'Retreiting - otherwhiles 

there may be firing-in the Reer, marching from the-Encniy 3. or in- the flank march- 


ing by an Enemy : and alſo at ſeveral.places, foran Enemy-may at one-andithe ſame” 
time charge, either in- the Front or Reer, in Front and'Reer;alſo-in Front, Recrand. 
Flank ; and of theſe ſhall demonſtrate ſome: that'T at tirſtlearnt; and ſome.among ft 


othets that are molt convenient to be learnt. 
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manded. 


Now that the Souldier might be expert in his firings apainſt the Enemy, let him 


be often exerciſed with firings only, in the pan, falling off and on as ſhall be Com. 


All which being well performed by the Mirſquetteers is a tull accompliſhment of 
what hath been betore taught him,by which the Commander ſhall be credited, and the 


Souldier preferred to his merit. 


Df firing by foxloztie files: 


I. That which is to be uſed m our 
modern exerciſe is two manner of 
wayes 3: the two outmolt tiles of each 
flank of Muſquetteers to march with 
twoSerjeants ſo far as ſhall be comman- 
ded, and there toſtand : and the fore» 
moſt ranks are to give fire and to fall 


into the Reer of themſelves, cither by. 


wheeling off to the right , or to the 


right and left ; Then let the remain-- 


ing do the like and fall itito their pla- 
CES. 7 | 


Thoſe that have fired: ar&tofall off 
on the infide of the Muſquettecrs be- 
tween them and the Pikes; and as 
they are thus trooping back ( after 
fring ). to their places,” the reſt ' are 
in like manner to move away, and 
fire, and fall in next 'the Pikes, 
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' 2; /Accozdingly as yow draw out tio files, fo you "uy 
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number of Mulſquetteers 3 and { to fire and fall into 
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draw out tridre files to the 
e Recr of themifelves , 4nd 


3. You 
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3. You may move .them all clear m m 3 
of the Pikes, . and: let them open from | 
the midſt, leaving ſufficient Intervals m m 
for their wheeclings in the Reer of | 
themſelves, and then to place them- m m | 
ſelves even with their Pikes, the (e- - | 
cond haying fired as before place mm. 


themſelves in the Reer of the firſt | | | 
diviſion &c. OE: 


Captain. 


— 
pm gon wb Bales Ms MA 


. : mmpppp mm. 


*-L 


- . mmpppp mm. , 
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4- Advance the two outmoſt_ files 
by the Serjeants, who are to Iggd them ' 
- totheplace for cxecution-asby order | 
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mmmamamm mmmmnnm an 
, received, Commanding m 
1. Files, to. rank inward; to 
preſent and give: fire all toge- ® 
ther. -: 94 SUP. 8 9 SRL I 'm 
2. You may rank inward two. 
Files, or 'more, and fire as be- * m 
fore. | | 
' "And having fired are to wheel of mM 
to the right and left by their reſpe- 3 
_ Rive file leaders, placing therſclyes - ' , Mm m 
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Captain. 
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next the Pikes. 
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| Tproceed to. aſecond way of firing, and that is by Ranks. 
Firſt, By advancing before the Front, F ; 


Secondly, 
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Secondly, firing even with the Front, 

Thirdly, firing even with the hall files: Z 

Advancing before the Front may be performed by advancing of ſingle ranks, and fo 
firing in the Front3 orby advancing of both flanks into the Front before the Pikes , 
and (o to fire. by lingle ranks. Which is performed by Commanding 


Demybearſe. 


Smmmm mmmm Ss 


5. Pikes * ſtand, Muſquetteers - 
move forward and place your 
ſelves before in the Front of w 


Te 
your Pikes, and cloſe your Di- = 
mn ummmm mmmm w 

ul 


I mention. nothing totye up the 
hand of the ingenious to any ſtinted 
form, whole ablities may command 
his figures at pleaſure, 


mmmm mmmm 


[IT "» 


mmmm Mmmm 


:! MMmAMM MMMM 


Dbſerve, that when the ferlormn 


files or Ranks march out, they are to he DOS IRE A APO EM TI Tv Fe 7 
give fixeas upon a retreit (that 1s) to 
ſtand and fire.,. and wheel off that ST I I 
their followers may do the like, unleſs 
the Enemy give ground. Captain. 
4 8 
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PP PP 
F | 
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PPPP 


And when the two laſt ranks were preſented, the tiext two.ranks muſt be ready to 
march forward being fixed to preſent. and give fire alſo: Thus having fired in the 


Front by one ſingle Rank, .or.more, they are by wheeling off to place themſelyes in 


the Reer of their own diviſions before the Pikesz the reft doing the like until they 
have  allfired round.  -- | OE an Þs | 

'A ſecond way of tiring by this figure ſhall be a reducement .-- | 

Firſt, The Frontiers having performed theirfiring are to wheel off by diviſion until . 
they come down fo low as to be even to the firſt ranks of Pikes, and fo to rank even 
a breaſt: All the Muſquetteers are fo to do ſucceſſively and flank themſelyes even 
with the Pikes: 


Os = 


_ 42 | Military Obſervations 


UTYC?9S9SR]”©©PR—Ee—eee rr Io 


S-.mmmm mmmm2: $ 


mmmmmmmm 


. 
- 
hed 
. 
/ - 
- 
- 


mMmmMmMM MMmMmm 


- - In this firing you are totake : : 
notice, when there are not a- *-mmmm mmmm- | 
bove two Ranks to give fire, : : | 
the Pikes may then Port, and 2 Capt. . L, 

' when all the Mulſquetteers . D - 
have fired they may charge; m'mmm: PP PP : mmmM 
and then advancing their Pikes . * LY : | 
the Battel ftands, which brings mmm me PPPP : mmm n | 
me.to the next firing which is "TO Foo rol5 : 

_- ER, Pai PPPP oo OP Mn F 
FE 
»” © #* . | | [9] Pp P P Inf ao Res P | 
I i RS: Re EPs 
56 Y - P 19 P P . STS. ETD... , | 
| | m5 | 
6. Ranks advancing from the Front of a ſtanding Battalia. 
S ts 3 
mmmm __ammm | 
: Serjeant from <7” Flank W Ww | 
leading up the two formoſk xp | ; ; 
Ranks (* according to order ) Capt '” 
the firft Rank is to give fire, w D D LI | 
wheel off, and place ck | FETs. | 
ſelves in the Reer of their WW mmmen mmmm rt 
own diviſions: the eopnd in $3 2 | PPP A om | 
order is to execute thefame +: Mmmm mmmm =: 
with ſpeed, being not above ' "PPPP A” 
three foot diftance from the :mmmmpppp mmmm :_ 
firſt,.. being ready with . his : : 
Muſquett palm'd, his Cock : mmmmpppp mmmam =: | 
bent, and Muzzel mounted 3 fo 2 : 


to Preſent and givefire3' and Cn $6" be eo bogs 

(to wheel off and place them. = RES K: | 

ſelves as their Leaders had 6.4 DPD” +» os v 

done before them, © 5 2 | 


7. Ranks 
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7, Ranks firing even with the Front. 


The firſt Rank having fired and 
wheeicd off placing themſelves in 
the Reer of their Diviſions, the 
next ranks are to move forwards 
at three motions into their places 
( making good their leaders 
ground ) and there to preſent 


and give fhrez wheeling oft and | 


placing themſelves as by the for- 
mer directions. By the way you 
muſt obſerve, if the body be up- 
on a march the Pikes muſt be 
ſhouldered'; arid when they.come 
to charge, they are to cloſe for- 
ward at their cloſe order. 


Captain: 


d D D ..Y 
mmmmpppp mmmm 


wmmmmypyp Þ Pp m.m mm ut 
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' 


It is preſuppoſed ere one firing or two be performed ( or paſt ) over, the bodies are 
almoſt cloſe z Thenthe Pikes are to be at their Port ; and at levgth.'to be at their abſo- 


| lute Charge and puſh home: and being ſo near they. may do great execution with 


their Muſquets, firing upon the half files of Pikes as if they were even with the Front, 


Which brings me to 


8. Ranks firing even with the half files. 


When the Pikes are charging 
then the muſquetteers may per- 


- form this who arc to: advance no 
© further than the halt files of Pikes, 


and there you may cither fire one 


'Rank or more! at'/the -diſcretion - 


of the Commander; and as ſoon 
as every Rank hath fired ſucce(- 


ſively they--axe to wheel, off and 


place-themſelves in the Reerx,of 
their own leaders. _- | 


When the firing isended, and © 


each Souldier in his proper place, 
the Muſquetteers marching up e- 


ven in breaſt with: the Front® of! © 


Pikes they are reduced. 


But in this firing the Muf-. 


quetteers are to make good their 


, Jeaders ground, except it be upon 


Sf Captain. 
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a retreit, then they are to fire upon the ane ground and to wheel off, that theis 
followers may doe the like, unleſs the Enemy. give ground, 


Ka 


Qo5 | 9: Command: 


—_ OT ——— 4 
\ 


— 


"ap AA: 1... puE 0 Torn wy : | 
144 - » Military Obſervations 


LE — 


Hwrn.Bat. | 9, Command: Pikes ſtand 3 Muſquetteers march until the 
bringers up rank even with the Front. 

You may in this as with ſome of "= 

the former fire /'two Ranks! ten mM Mmm mm m nm m 
paces advanced before the Front; _ 
and ſo whel off and place them- | 

ſtlves in the: Reexr of their own 

files. wo 

Secondly, let the firſt Rank of - dia: 1 | 

-Muſquetteers preſent and give-fire ES $133 Capt. mm 
and wheel oft to the right and mmmm. | *-m-t10 
left, placing themſelves in the _ D ” 

Reer of their own. files: then the "© © L.-4 
fecond Rank, Bring ore to ad. Ee © OS LR. 
vance inth their-: leaders place, © | | | 
firing and wheeling, off in the ; FEE-F | 
ſame manner, and (o they are all ——_ 

ſucceſſively to do the like, _ PORE Þ- 

Then Thirdly, _ they have 'E | 

all - given fire ;' let them begin | 
a and the file leaders kiving | PPPP X 
fired they are to wheel off to the. v3%6-2... er | 
right and left 6c flank themſelves \ hogs | 
even with the Pikesz the ſecond PPPPp 
Rank now is to fire upon the 
ſame ground he ſtands and muſi _ [, 
not at all advance into his leaders 


ground as before , and having once fired all over they arereduced, 
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mmmam. mm mm | 
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pg ns : 
You may reduce themby Commanding the Muſquetteers to face about to the right 
and: march down into their reſpeQive places, 0 


| Command the Pikes to march up and even the Front with the file leaders - of Muf-. 


quetteers. _. . ., .. ED 
-” wh... 1068 ront halffiles of Muſquetteers double your Front of 

Fog ; Pikes by diviſion : . 2, Reer half files of ren $ 
PFs open to the right and left and Rank even with the | 


Pikes, 


E To perform this, dire& the Fronri half files to nos Gloas of the | wide of 
Pikes, then face them to the right and left inwards, and ſocloſe their diviſions be- 


fore the Pikes. 
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| Pou are to obſerve in thishring that- the Muſquettcers:of the Front and both flanks 
| are to preſent and give fire together; the Mauſquetteers of the Front diviſion after 
| firing are to wheel off to. the right and -left berween their intervals, and place 
themſelves even in Rank in the Reer of the Reer divitions.of Muſyuttteers. 

Thenthe Muſquetteers that fired in the flanks march directly down and place 
themſelves even in breaſt with the Reer of Pikes, 


Thus they are reduced: Or elſe you may continue firing at your pleaſure; and 
| arging of your Pikes. 

11. Wheel your flanks by diviſion into the Front. 

When they have fired let them march ( or paſs ) down' through the intervals, and 
place them in the Reeg of their own diviſions 3 And then, upon an other firing they 


may place themſelves in the Reer of the Pikes. The Pikes here may charge cither at 
hand or foot, the Muſquetteers- may allo fire over them. 
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To reduce them : if it be upon the firſt Command firing and falling off in 
the Reer of their own diviſions, let the Body cloſe their Diviſions , and 


wheel their flanks into the Reex , and face to. their Leader. But if you tire a ſecond 
time , and" wheel off your Muſquetteers into the Reer of the Pikes, Command the 


maſquetteers by diviſion to double their Front jintire; and then wheel both flanks into 
the Reer, and face them t6 their Leader as before. 


12. Command. Muſquetteers, Poyze your Muſquetts, and march un- 
til the ybe clear of the Body of Pikes : Then, Front 


half-files face tothe right and left inward, cloſe 
your: diviſions, and face to your leader; Reer half 
files open to the right and left; Front half files | 
of Pikes face to the right and left outwards ,, and 
march even to flank the 
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| Having fired let them wheel offto the right and left, 'the Front Diviſions falling | 
in the Reer' of themſelves 3 and the flanks either in the Reer of themlelves, or «{. 
in the Reer of their Pikes, the Pikes moving - forward and maintaining the My. | 


quetteers ground, | 4 
ME Capt. 1 
S Ss S | 
:mmmm mm xm m: EA 
| 7 | 
:mmmmmmmem: | 
:mmmmmmmamce 
S * vs da.” | Q 
m m m me mmmeam -: 
mmnmims. mmmam: | 
mmmm: E m m.m m: 
EET ECL Hy Se - BEES. 
P.P p þ 
P P : 0 
2 P P 


P:P*:P-P PP 
D-E.P.0Þ-P EE 
. 


To reduce this, Command. Front half files of Muſquetteers face to the right | 
and left outwards , and march even in flank with the Reer half files of Pikes : | 
Then wheel your flanks into the Reer. Front half files of Pikes face in oppo=. | 


fiition, and march into your places. Muſquetteers face about to the right and march 
cloſing of your diviſions: face all to:your leader, ' 


13, Command. Muſquetteers march all until your half files be even 
with the Front of Pikes 3, Front .half files march'three 
PACes 
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paces forward and ſtand : Reer half files of Muſquetteers 
face tothe right and left outward and march clear ofthe 
Front halffiles. Reer half files of Pikes open to the right 
and left outward, and march clear of the Front Diviſion of 


Pikes, 
| > = 
mm mm _mmtin m 
mmm m ___ammamn 
Capt- my 
mm m m ,; mM mm:n 
S) D D S 


EP: © FO 

1G IG 7 

PP+ ++ PP 
L 


The firſt Ranks of all diviſions having fired they tnay in the farlt place fall in the 
Reer of their own diviſions. | 

And for a ſecond firing ſo ſoon as the firſt ranks have fixed in the Front, they are to 
wheel off tothe right and left, and flank the Pikes as they were : then the Reer divi- 
fion of Muſyuetteers after firing fall off to the right and left, and' place themſelves even 
abreaft with the-Reer diviſion of Pikes: Then Recx half files of Pikes face to the 


right and left inwards and march into your places : By this thty are Re- 
duced. _ | 


14. Command. Muſquetteers match until your two laſt Ranks aree- 
qual with the two firſt Ranks of Pikes. The two ſe- 
cond Ranks of Pikes, face to the right and march in- 
tothe Reer of the. right flank of Muſquetteers. The 
two laſt Ranks of Pikes face tothe left and march into 
- the Reer of the left flank of Muſquetteers; 


Pp 2 Having 
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Having, fired let them whel of mm mm m m m m 
to the right and left falling in the | 
Reer of themſelves 3 and ſohav- m mmm m m m m 
ing fired once or twice over, they | 
may fall in the Reer of their own m mmm Capt. mmamnm 
Pikes, every Muſqueteer as he fir- 
' eth to advance 'unto his leaders mmmm E m mmm 
place,and the Pikes to advance-al- 
ſo, who are to .be ported, and mmmmypppp mmamgam 
when the two laſt Ranks are firing Bhd EET Ia a Eo [ 
they are tocharge at thediſcretion ' Mmmm pppp mmm 
of the Commander z which Figure | 
I have here ſet down, becauſe P.P PP WS I 
from it- the fourteenth ſhall bere- | | Ran Ne 4 
duced. PPP P - > ÞÞ-Þp 
Gee EL <a 
Capt- 
E - 
The. Reducetnent. ' The two Ee Ss | 
ranks of Pikes upon the right flank | ns P.P-E-F 
face to the left and march &#c. LTD 
| IN march the four ranks direct ; * EFPEX 
The two Ranks on the left flank | 
face to . the right, and place your - EAST: DO 
ſelves as you were facing them to 5 Ihe 
their Leader, the Muſquetteers to - P P Ep | L P Pp P P 
advance and flank the Pikes; the | Aon CORO 2 = 
ae... g _ 01-00-00" 0 EE mm mm. 
mmmym:. m m'm'm' 
mmm m mmmem 
mmmm _ mm mm 
Sas m[mmm. _ _mmamsam 
15 Command: Front half files of Muſquetteers, and the two firſt 


LES Ranks of Pikes march three foot: The four Ranks of 
\ Pikes wheel your flanks into the front by diviſion, and 
face to the right and left, and march evenin the Reer of 
. the Front Diviſion of Muſquetteers 3 Then the Reer 
half files of Muſquetteers face to the right and left, and 
march them clear of the diviſion of Pikes, facing them 
to their Leader, and march up even with the flanks of 
Pikes. x 
WEE. Having 
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 mmmnm L m mmm 
Having fired and wheeled off in the Reer of their own diviſions of Muſquetteers, 
| then for a ſecond firing let the- Front diviſions of Muſquetteers fire and wheel into 
| the Reer of Pikes, the pikes porting, 'and charge as in the figure. and retreit 3 and 
| upon the retreit the Pikes to fall all even in breaſt; And the front. divifion of Muf- 
| quetteers to ſleeve up even in breaſt with the Reer diviſion of Muſquetteers z Then 
| the Pikes to charge on again, and the reer diviſion of Muſquetteers to fire, wheel- 
ing off to'the right and left,and fall into the Reer of the: front diviſion, of Muſquet- 
teers ; who will then ſtand after this forme | 


 Toreduce them, Command. PPP Pe: DP FP: EP :Þ:Þ 


The Pikesto advance and march PPPP:PPPP+:PPPP 
| all to a convenient diftance, | | | . 
Z then march the middle diviſion m m m m mm m m 
| of Pikes ſix foot 3, then the two | 7, | | 
| diviſions . of pikes upon the m mmm m m m m 
| flanks to facein oppoſition and | 
| cloſe their diviſions z Then mmmnm. | Mm mmm 
Sf Wheel their flanks into the Reer 
and face them to'their leader; mmnmnm | m mm m 
which' being done the Pikes are | | | 
| reduced. ' The Muſquetteers m m mm m mmm 
l are-,to march up and tlank 


the Pikes; m mmm | mm im m 
'Wanyp firings the ingenious might invent to the Front more than what I bavede- 
monſtrated : I ſhall only mention the _ Se 


- Jntroductive, and Extraductive firings. 


- I muſt give my judgement with thoſe who do not allow the firings by way of 
| IntroduGtion to be uſeful in our modern Wars 3 nor are they ſecure. to the Sou}dier un- 
| leſs when the Commander ſhall find his Souldiers- to be well exerciled, then among(t. 

= other various curjoſities theſe may be performed. - EL Ib Tx 
| By'the word, IntroduGion is meant a paſſing through, or' between, and by its mg- 
| tion doth-advance and gain: ground upon an Enemy: 2 


ID 


-. 16. Command. Make reidy- to givefire by IntroduGtion : Then Com- 

| mand the files of Muſquetteers to open” by divition to 
their open order, and to paſs through to the right, &c: 

Q.q. Capt- 
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- The firſt rank of each flank preſents and gives fire , ſo done they ſtand and make 
ready again. | The ſecond rank ſo ſoonas the firſt have fired , paſſeth through , and 
placeth itſelf before the firſt, and dp their fire , and ſtand alſo and make ready a- 
gain. The third} is to paſs forward and ſtand in rank even with the fxſt , and when 
the ſecond rank bath fired , they muſt Rep before the ſecond', and having fired are to 


Rand arid make.ready again 5 and thus every rank is tofollow his Leader ſucceſſively, - 


until the Bringers up of each Divition are to give fire, and Rand in the Front of all. 
- 'Þbſerve , in this firing you may Keep your Pikes ſhouldered , ftill moving ſlowly 


forwards ( if there be no danger of Horſe ) and ſo keep eyen with the Front of Mul- 


quetteers: This done twice over will reduce them. 


I Second way of Jntroductive firing. 


The firſt Rank is to fire and ſtand, as in the forementioned Figure then che 
Bringers-up ( or laſt Rank ) whilſt the File-leaders are firingſhal!, march up and place 
therhſelves even with the ſecond Rank, and when they have fired , che Bringers-up 
are to ſtep before them , and imamediatly topreſent and give fire ; and:when the reſt 
have followed their Bringers-up , and: fired once over, be ſure that the File-leaders 
SE fire. twicez who ought to be the firſt and the laſt, and ſo ſtand: the 
Na pc m_ Pikes are .to march up even with the Front of Muſquertteers as in the 
5, former -direRion and they are reduced. hy: 
ES I7. Firing. There have becn in uſe two ExtraduRive firings, I 
BErecu ue ſhallſpcakbutof one which isallowed ſomewhat uſeful , eſpecially in 
narrow paſſages , and in caſe your Enemy be too powerful , cither in Horſe or Foot 
that then the paſſage might be filled up withthe Pikes : but if your Pikes be not ſuffi- 
cient todo it (as you will perceive by my Figure) then. double your Ranks, let your 
Pikes be in ſuch poſture and motion accordingfy as occaſion ſball offer it ſelf. 


. Command. Muſquetteers face about to the right , and march until 
I] you are clear ofthe Body of Pikes 3 then face inward 


and cloſe your Diviſions : for the Pikes command them 


to doubletheirRanks to theright ; Or, balf Files double 
their Front to the right. ' 


To 


— _  — 


for the Exerciſe of Foot. I51 4 


To perform this Command. The 


—_y 


firſt rank of- Muſquetteers' next after m mm mm m m m 

the Pikes, face to the right 3 then to C 

march. forth file-wiſe ,, cloſe up by - | 

the right flank of Pikesz and when >» 8 2 9 OO 

the Leader is advanced into the Front EN” | ING 
of Pikes, heis to lead them athwart P PPPPPP Pp =» 
the whole Front of Pikes; after which | 

they are all to ſtand , preſent and give P PPPPPP Pp a 
fire, and having fired they are to | 

wheel off to the. left-, and tall into >... , -« Bgg a gm 
the Reer of Muſquetteersz and whilſt lg | | 

the firſt Rank is firing, the ſecond is m m m m m m m m 

to be marching ſo as to be ready to 

fall into their Places. mm m m m m m m 


To reduce thein , Command the m mmm m m m m 


Pikes to advance fix foot ( if they be | 

doubled their Ranks to the right) let | mmamam mm m m 
them now double their Files to the : - L 

left 3; then Command : 

I could have mentioned a great many tnore firings to the Front : but through my 
confinement to ſuch a ſmall number of men, and nbt an equality in arins , Art com- 
pleated cannot be expected from me. | | 

Moſt of theſe firings are folid and ſerviceable yet it cannot be conceived that 
three Ranks can make any abidement of Battle for continuance againſt any Enciny : 
although ſometimes they may be forced 'to be reduced inta leſs Nutnbers, yet by 
ſhewing the nature hereof you will be the better able to manage a greater, ec. ms | 


© —_——_ 


Crap. XIX. 


- Of firing in the Front and Reet: 
alone. 


And Reer 


B 


& 


Efore I demonſirate the firings inthe Reer , I thought it fit to give one Figure 
of firing to the Front and Reer', which may ſerve alſo for a firing to cach 
Flank, when the Commander pleaſcth, 


1. Command. Front | half Files of Muſquetteers march until your: 
Bringers-up be even in breaſt with the Front: of 
Pikes : Reer half Files of Pikes face about to the 
right. Reer half Files of Muſquetteers face about 
to the right, and march, intil the half File-leadets are 
even in breaſt with the Bringers up of Pikes. 
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Foz the firſt firing by this Figure,ſo ſoon, as the Ranks upon cach Diviſion have fired, 
they are to wheel off to the right and left, and fall jnto the Reer of their own Divyi- 
fions : And having ſo fircd all over they are. to wheel off and place themſelves 
even jn breaſt with the Pikes, as now they ſtand faced 3 then being faced co their 
Leader they are xeduc*d. . 

-- This is not our drift of firing'in the Reer 3 but if in a March an Enemy eagerly pur. - 
ſues and aſſaults , then by facing about and firing in the Reer, or by Countermarching, 


or Wheeling about , and ſo firing' theſe repulſes orderly performed may cauſe a dif. 
order in the purſuants : And it is good ſometimes as occafion may offer to keep an 
Enemy in play, whilſt he may advantage himſelf in his Ground , either for his Em- 
battlement\ or Ambuſhes', or for the' conyeyarices of Gunns or other Carriages, te. 


2. Firing. Upon a March 
the laſi Rank is to face about 
and1o to give fire, wheeling o 

 inFile by Divifion, and march-- 
ing up.towards the Front, and. | 
placing "themſelves before their 
File-leaders. 

I. Dbſerving , that they | 

the ſecondrank 


| 78; - y P ly P 
mmmmppppmameuammym 
rank eveniwith' mh mm bs pp. pp FR bo Hg 
- 2: In the.. performance; of, - | 
this , you will. loſe one rank 
in the Front, - ;- 


3. Dbſer 


mmm mp P.P'P m m mm 


ve , that whilſt the ©. 
rank of Muſquetteers are firing - ' 
in the Reer, the. next rank al- 
though he be marching , he 

_ ought to be preparing with his 
cock bent and garded , that with 
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hree motions , he may next fire ſo ſoon as his 


precedent rank is wheelcd off. 
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for the Exerciſe of the Foor. 153 
4+ Although you are upon a march , yet you are to fall one rank nearer to the Reer, 
that the Body may be preſerved intire. | | 

«, Þbſerve further in the performance of all this, your preparati- 
ons and firings ought to be at three motions : Let the firſt be with the 
right leg advancing , the ſecond with the left leg advancing , bend- 
ing your cock 3 then a little advancing forward with the right foot, to 
preſent and give fire, 

Now I give theſe Reaſons for the Obſervations of fome motions in thele firings ts 
the Reer ; becauſe fo ſoon as the Souldier hath tired, if the laſt rank ſhould immedi- 
atly face about and preſent , &+. there would be a preſent incumbrancez This expe- 
rience hath diſcovered , and that firing, upon motion to be the moſt ſpeedieſt and {afctt 


— 


Cock your match; 
Blow your coal, 
Preſent, &C. 


' way forfiring, in the Reer. 


Now for a Publick Exerciſe , when you have fired over once, you may then face 
them to their Leader, and fire in the Front. 

But if you be upon a march, *and ſhould be purſued by an Enemies Horſe, then 
Wheel your Flanks inth the Front, and face to the Reer 3 your Pikes will detend your 
Body, ſo your Muſquetteers may fire over themas in the 17. Figure by extraducion, 
and reduced accordingly. | 

Secondly, In firing to the Reer , the Muſquetteers may be in the Reer of the Pikes. 
And firſt having fired they are to wheel off and place them(clves bet ween the Front of 
Muſquetteers and Reer of Pikes. And ſecondly, having fred in the Reer' they may 


wheel oft by Diviſion and march into the Front of Pikes, the Body ſtill marching, Or, if 


both flanks be in the Reer, they may fire 6 wheel off by Divition,and double both flanks. 

This laſt hath reduced-'it ſelf ; and for the ſecond you may for exerciſe , tire then in 
the Front, and in their wheeling off to flank their Pikes; or for expedition, for the 
Muſquetteers to open to the right andfcft , and march the Fikes up in the interval, 


and they are reduced asat firſt. | 


Pou may perceive the uſe of firings in the Reer f and that the Souldier ought to be 
very well exerciſed in them: For a true experience here doth not only add to the per- 
fcction of the Souldier, but his fafety allo.” ** Soils the. 


Before I conclude this Chapter , I ſhall add two Figures of firing in Front and Reer 
tnarching, FS 008 


3. Command: Front half Files of Muſquetteers , march until you be 
clear of the Front of Pikes 3 Facein oppoſition and 
cloſe your Divilions: 


So for the reer half files, mmm ymuamamnmin 
face about to the right , and | 
march until you be clear of the / mmmamumuammwom mn 
Reer of Pikes arr them in Capt: 
oppoſition , and cloſe their E | ON py 
Diviſions. Bees © og WG 
Having fired their firft and PPP Pp 


laſt Ranks, they wheel off to Sb 
the right and left by Diviſion, CET POND 


| the Front Diviſion are to place Is P P p +4 
themſelves even in Rank with ' TR > +0 ED | 
the Front of Pikes , and the SHEDS + + 8 or 
Reer Diviſion of Muſquetteers : | ALS | 
are wigs Org od even 0-0 5. + oa a gp 6 
in Rank. with the Briongers-up, —_ LOS EE nes 23k 
and ſo cach Rank Geedhvely MmMmMMPPpPPPMMMNsMN 
after each other, will reduce | nf SY 
this Figure. | wuWuwuwuww mw WU 
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4s Command. Half Files of Muſquetteers, fire to your Front and 
'. Reer placing your ſelves between your Divilions. | 
Capt- 
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AMMmM PPP PMMA Y 
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This firing is plain without direQion, and the firing being ended they are re- | 
duced. | | 

"Pp 


Cur. KX. Wy | 
Of Firings in the Flanks, 


Here are reaſons to be given, and Experience hath found it neceſſary, for | 
' firing in the Flanks: Whew you arc upona March, an Enemy may endeavour- + 
ah affault to moleſt you in your:paſſages , that your diladvantages may bethe 
| greater , either byambuſhments laid againſt you; orto fruſtrate your deligns. ... 
Now in the performance hereof there are ſeveral. circumftances that are to be taken j 
notice of,” as the trength of your Enemy , the time , number and place” all for your | 
own ſecurity, or advantages againſt him. | 
I ſhall begin with ſome Exerciſes upon the right flank ,” and what is performed 
there by: Figure, may alſo be performed upon the left hand. 
In order hereunto paſs all your Muſquettcers into ' your right flank by 'Com- 
manding : _ > by FO ro, | | | | 


Muſquetteers 'of the right Flank, open to the right, and being opened to a 
convenient diſtance , ſtand ; then Muſquetteers of the deft Flank, 

= ol "through your Ranks of Pikes to the interval of the right Flank, | 

then ſtand, and face to your Leader. tte ; TEL I 


Your facings to the right orleft, is that, by which 'the flanks become accidental 
fronts , and then forthetirings thereupon”, you may to Foar Aſeretivn uſe/fith 'as are 
moſt convenient z being already ſhewn Chapter 18. I ſhall'nothere take tip any room 
with the demonſtrations thereof, and ſhall ſhew bur ſotht fer firinps inthe right 
flank 4 as the Body fhall be marching, in all which you are to obſetye the Pikes art 
to be ſhouldtred. - 15923 4 | | | 
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for the Exerciſe of IF o0t. 153 
1. Command. Mu — —\, E C 
quetteers give fire tothe Ng, ” DR in | 
right , and wheel after FFF- mmmamuwmm 
your Bringers-up ,  be- pM OR EL Ee 
tween your Diviſions. DEE. = 
And this at the diſcretion PPP E 33; 206. 90. 08; 9 9 Y-.. 
of the Commander 1s done bal m_ on | 
two wayes, cither by com- 08 ne 4 = 10-00 020-3 
manding to be lead into their | = i 9 ohh 
places by their File-leader, or P22 F | Ta 8.4 
by their Bringers-up , and to D..mmmmmrmn 5 
place themſelves before them, POPP j na 5 
Of. | = L by. 6 
Here by this Figure , they | i\ 
in the firſt place , as. the Body | 6 | 
is marching, face to the right 5 ud 
( the outmoſt File ) preſents : v- Ds 
and gives fire ; after their by SE _ = 
firing , they face to the right, | D Q Mk 


and after their Bringer-up , | 

who leads them off in the Reer of the' Muſquetteers, and up into the Interval be- 
tween the Pikes and Muſquets, until the Bringer-up of the File hath placed himſelf 
even in breaſt with the Frontiers ; and > the marching Patty , as Command ſhall 
be given, are to open , that the Files of Muſquetteers after they have fired may marcti 
up between the Diviſions, and ſo every File is fucceſfively to fire , and wheel off and 
place it (elf. This firing being performed twice over they are Reduced : If but once, 
you muſt countermarch your files of Muſquetteers to reduce them. 

2. Pou may ſecondly after they have tired , Command thetn to face to the right, 
and to wheel off, every man placing himſelf before his Bringer up (or preſent Leader) 
hereby the Bringer up will be in his due place arid the file-leader in his proper place, 
alſo. | Fon 

3. A Third way of firing upon this Figure , isto fire in the right flank , and to be 
lead off into their places by their reſpective File-leaders, oo 

The Body tnarching , the 


outtnoſt File faceth to the 0 | $4 
' right and fires , and when D 

the body is marched clear of ©, þ | © m m m:im- 7 
the ſtanding file, then the PPPP - 
next file preſents to the right D Þ Þ mmm wm m ni 
and fires, and whileſt he is .. PPEP ——£ 
firing,the firt file that 15 fired P Þ mmm mum m 
faceth to the left, and march» ... PE 8:9 
cthup between the Muſquet=a "* ppp Þ mminmamsnm 
teers and Pikes. Obſerving - | g 35 
the former directions in their PPPP mmmmanmmy 4 
march ;, .that-theze may be. ' ] | {300 | | 
{pace enough in thelnteryal..'. PPPP «- mmmmamam " 
for the ſeveral Files ſucce(- | 
ively ; £0, maxch into, their” D. [ors ifs F 6 
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4+ There is a fourth way of firing , that- is, to give fire to the right and ga. 
thcr- up your Files. 


CC _— 


The Body marching the outmoſt file faceth to the right, fires , then ſands, and. 


faceth to their Leader : Then when the Body 15 clear of the ltanding tile, the ſecond 
tile faceth to the right , and fires and ſtands allo, facing to ther Leader; then the firſt 
file is to advance up to the ſecond , and fo when the firſt and ſecond have fired 
they are to be lead up to the third, Thus having fired , they are to be lead up even in 
breaſt to the 'file that laſt fired ; and having all fired ; they are to be marcht up 
even with the Front of Pikes. 
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To reduce this , Command : Left half Ranks of Muſquetteers, face to the left; 


| Pikes face to the - right, pals through. interchanging of Ground 3 Face to your 
Leader. | | = NE IETRI HE7s | 

_ How' beneficial this may be to the ſecurity of the Souldier , they-that will make 
uſe of it that are ingenious will better judge : but Iam of opinion it is more fit for a 
private Exerciſe , than for publick Service. | 


a" Command. Give fireto the right , and place your ſelves even in 


Front withthie Pikes, marching up betweenthe midlt of the Pikes. 
Wo PE - Dbſerbe 
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_ for the Exerciſe of FF. _ IT E 


Dbſerve , in the pertormance hereof. the Pikes as they march are to open to the 
right and letr, and the fired Mulquetteers ate to be lead up according to Command, 
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To reduce this, Commarid. x: Pikes to face inwards. 2. Muſquetteers face to 
the right andleft outwards. 3. Paſsall through and interchange Ground. 4« Face 
to your Leader. 


5. Command. Muſquetteers give fire to the right, placiny our ſelves 
on the outfide of the left Flank of Pike. , 


Lo 6495564 EIFS 4 
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If You will red uce this with ut any firing . you may Command the right half Ranks 
to pals through your Ranks of Pikes. | | j 


(The Ingenious may find many ways for the Reducement.) Or, when all the Maſ- 
quettcers are on the lett flank , you may fire them over again, and they are xeduced. 
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7. Command. 


Having placed your left flank 
of Muſquetteers in the: Reer , 
then Con-mand, | 

The outmoſt file upon -the 
right flank, are to face'to the 
right, and the laſt rank of Muf- 
quetteers in the Reerare to face 
about , and both are to preſent 


- and give fyxe together 3 and 


having hred the outermoſt file 
upon, the right -hand faceth to 
the left , and magcheth after 
their Leader in the jnterval be+ 
tween the Muſquets and the 
Pikes; and the rank fired in the 
Reer is to wheel to the right, 
placing it ſelf in the Reer of 


Pikes, &c. 
This is eaſily reduced , by 


commanding the Muſquetteers' 


to draw off into the left flayuk 
again. | | 

'@bſerve, that flank that is 
. fartheſi from the Enemy ought 
to be drawn into the Reer. 


8. Command. Muſquetteer 
\- place your ſe 


_ Diviſions, 
| 12 IE 10 9 | 
I13-.:D 
| We: Os Pp 
= m1 mM m 'p 
= mm m P 
Z Mm Mm m Þ 
6 Mm m. m P 
'S m ., 


©. 80 06 060. @& © 066 P 
] 


» 


Muſquetteers give fire to the right and to the Reer'; 
placing your ſelves between the Pikes and your own 
Diviſions. | 


A uſeful firing. 
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$ ive fire to both Flanks Cmaxchi = 
ſelves between the Pikes an NE 


- To perform this, the outermoſtfile of each dank preſents outward. 
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as they ſtand faced , leaving = 


The Muſquetteers to march all 


. whichyou intend for their firing; 


——_ 
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9. Command. The Body ſtanding, Advance your Pikes Muſquet- 
© teers and Pikes face to the right and left  Muſquet- 


teers preſent and give fire to both flanks, and flank 
your Pikes. | EO | 


The outermoſt hle upon the 
right and left flank preſents and 
fires, wheeling off by Diviſions 
ranking or flanking the Pikes, 


* ® 


un 
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ſuch a diſtance- as the reſt may E 6 

ſecurely follow them , every 

rank is to fire upon the ſame ==: 

Ground, aid wheel off by Di- 

viſion after the {ame manner. E fl 
From this Figure as they will 

and after firing, there may be 

produced a great many brave E 86 

Figures 3 but now I muſt leave = 

them to the skilful Artiſt, | (; 
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To reduce this Command. 


until they areclear of the Pikes 
then face them t6 the right and 
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left inwards, and clofe their Diviſions, and face then fo their Leader. 


IO. Command. Becauſe it may ealily be produced from the prece-. 


dent Figure ; it ſhall be from the firſt Figure of 
firing 1n the Front and Reer, Chap. 19. the Body be- 


ing faced to the right and left will be a firing to 
both Flanks. | | 


11, Command. Shall be a firing to right F 


lank and to the Front and 
Reer, | 


Left half Ranks double your right 
Flagk by Divilion. 


You may. face the Diviſions any way , 


- After firing they are to wheel off into 
their own Diviſtions, every Rank moying, 
into his Leaders Ground. 


To reduce them , face thern to their pro- 
per Front , then Command halt Ranks that 
doubled face to. the left , and ſo march in- 


to your places, See the doubling of Flanks 
Figure I 7s | : 
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_ and wheeling off to the 


 Reer of their own Di- 


were before any hring, 
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C nay. XXL 
Of ſeveral Diviſional Firings. 


[ Might here make mention of a great many Figures for firings, ſome ſerviceable; 


and others not , but all left to the judicious for cenſure, and to make uſe of the 
beſt; yet none uſeleſs for delight or Garden Exerciſes : The Figures cannot be 
perfect becauſe 1 am tied to the exerciſe but of twelve Files, four of them Pikes and 
cight Muſquetteers 3 it. being a Number that our Weſtern Commanders can make uſe 


of, and no more; yet any who may be capable to perform them , ' will be able to 


' invent others; and command the production of ſuch like in geater Numbers, and 


with better delight. 


I. and. The two outmoſt Files upon each Flank ſtand ; the 
Cmmany two inmoſt half Ranks of the Reer face about to the 
right : the two inmoſt half Ranks both of Front and 
Reer, march until you are clear of the Body of Pikes; 
then half Files rank to the right and left inwards by 

wheeling into the Front. | 
For the Pikes, open them to the right and left from 


the midſt; then Command the right and left hand 


File of Pikes ro ſtand ; the Reer half Files of the 


remainder face about to the right , then both half 
Files rank to the right and left inward into the Front 


and Reer. 


This Figure 1n great 
Bodies muſt be perform- 
ed otherways, and may 
be very ſerviceable a- 
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Pikes may advance into 
the Front of Muſquet- 
teers to ſecure them a- 
gzinſt the Horſes fury if 
occaſion ſhall ſerve, 

. Aﬀter their firſt hiring 


right and left -in the 


viſions, then when the 
Pikes are defending 
them from the Horſe , 
let them fire over the 
Pikes. © _ OD 0 On oe 
This being done paſs. | 
through the Muſquet= - i FR oy PR 
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 teers before the ſeveral 


Fronts'of Pikes, as they WO 
To reduce them, Command. Face the Front and Reer to the right and left in- 
wards: The Front and Reer Ranks of Pikes file to the right and left inwards; the 


right and left hand files of Pikes cloſe to the right and left inwards 3 and cloſe all to | 


the 
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the midſt: Then Command the Front 'andReer Ranks of Muſquetteers, file to the. 
r)ght and left inward , face in oppolition' and march into your places cloling the 
whole Body to their cloſe Order 3 and open them again to their Order : Evening of 
cheir Ranks and ſireightning of their Files they are reduced. 


2. Command and Direction. Mulquetteers open fix foot to the 
right and left:. Front half Files of the right Flank 
of Muſquetteers, Advance intire into the Front of 
Pikes : The Reer Diviſion of the left Flank of 
Muſquetteers face about to the right, and double 
intire the Reer of the Pikes : The Front Diviſfton 
of Muſquetteers of the left, face aboutto the right, 
and march even in breaſt with the Reer half Files of 
Pikes: The Front half Files of Pikes face to the 
right and left outwards, and march until you are 

. clear, Ov. Face them to their Leader. 
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To reduce them. The Front Diviſion of Muſquetteers face to the right, and 
march into your places; Reer Diviſion of Muſquetteers face to the left, and march 
forth into your places : Front half Files of Pikes face in oppoſition and cloſe your Dis 
viſiansz..The lett flank of Muſquetteers advance even with the Front of Pikes : Mu 
bam rk agg tothe right and left inward , and face them to their Leader, And they 
arc reduced; | | | 


| 
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z- Command. F 


ront half Files face to the right and left, and march 
clear of your- Reer half Files: Face them to their 
Leader, and march them until their Reer be even 
in Front with their Pikes: The two firſt Ranks of 
each Diviſion face' to the right and left, and march 
them clear of their own Diviftions 3 face them to 
their Leader : The four firſt Ranks of Pikes open 
> to your open Order, and, double your Ranks to 

| the right, the two laſt Ranks of Pikes face about 
to the right and march clear of the Reer of Muſ- 


quetteerss: Face to your Leader. 


Front. 
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To reduce them , Command.. The firſt Body of Pikes to, double their Files to the 
Jeft , ' the two laſt Ranks of Pikes march and cloſe your Diviſions. | 
The two firlt Ranks of Muſquetteers face In oppoſition , .and cloſe your Divi» 


ſions, 
\ Then the Front Divifions of Muſquetteers face to the right and left inwards, afd 


- march-even to the Front of Pikes , then face them to their right and left, and cloſe 
their Diviſions : Face them to their Leades ; evening, their Ranks and fireightning 


of their Files, they are xeduced, | 
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4, Command- Front half files march clear from your Muſquetteers : 
The Reer haſt files of Muſquetteers face about to the right 
and march clear of your Pikes ;and face to your leader. 
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The Reducement. The Front Diviſion of Pikes , face about to: the right, ati 
4march into your places; the Re 


er Diviſion of Myſquetteers march up into your 
places. ; £ h | BY 
| 5. Command. Wheel both your Flanks of Muſquetteers into the 
| Front, : both flanks of Muſquetteers open to the right 
and left : Front diviſion of Pikes march clear of the 


. Front of Muſquetteers, and open to the right and 
| N left,unti] you are. clear of the Angles of the Reer half 
| - files: The two inmoſt files of Muſquetteers march un- 
| | ' til you are clear of the Front of Pikes «: The next two 
inmoſlt files of Muſquetteers face in oppoſition, march 


and cloſe your diviſions in the Front of the Reer di- 
vilion of Pikes 3 face all to your leader. 
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To reduce this; The four middle files of Muſquetteers face to the right ang left 
and march into your places. The files of Muſquettects in the Front face about fo the 
Tight & march into your places.Face them to their leader. The Front half files of Pikes 
faccin oppoſition, and tloſe your diviſions facing thera to the Reer and march them 
into their places3 then cloſe the Front of Muſquetteers as at firſt, and wheel the Front 
into your flanks &c. they are reduced. | 

The two next figures are almoſt one and the ſame, and with but a little alteration in 
their Commands they may be cither produced, or reduced. 


- 6, Command. Pikes ſtand ; The Reer halffiles of Muſquetteers face 
ERS about to' the right : Muſquettcers march all until you 
are clear both of your Front and Reer of Pikes, face in 

oppoſition and cloſe your diviſfions:' The ' four -inmoſt 

Ranks of Muſquetteers march clear of the remainder 

' both mFront and.Reer. The two: laſt Ranks of Pikes 

ſtand, the reſt to the right and left by divifion march 

clear of the Muſguetteers, and' wheel to the right andleft 


- 


outwards.. 


5, Figure 
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6. Figure: 
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- Directions for firing upon thisor others I mufi leave to the ingenious 3 wiſhing the un? 
*kilfal to fire only as the Figure 1yeth, left it may prove trouble to thetn & re= 
duce. AP Eh 
The: Reducement. The two ranks -upon- the flanks wheel to the right and 
left invwards-and march into. your places : Front aid -Reer: Muſguiettcers face about tg 
the right and :march (forth into. your: places ( provided they are faced to the Reer ) 
only then the Front Muſquetteers arc to face. about. Then- Muſquetteers face. to. the 
right-and left outwards, and march clear of the: Pikes; face in oppoſition and cloſe 
your diviſions,and face all to their leader they are reduced. Os 

' It is but marching up- of the two laſt ranks of Pikes into the Reer of the Front di- 
viſion of Muſquettcers , and the Muſquettcers even to the Reer of the Pikes , - which 
produceth this next figure, 
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2, Command. Half files double your Front to the right, the two out- 
moſt files of Muſquetteers of each flank march ten paces 
diretand ſtand. The two next files of Muſquetteers of 
each flank march to the Reer of the firſt, and the two 
next Ranks in the Reer of the ſecond, until they are 
clear of the Front of the battel : And'thus is this figure 
produced. | 
Or by Commanding. The two outmoſt in each. flank to 
_____ _, ſtand,the reſt of the Body face about to the right and 
+ _ ..- ' march, and ſoleavingthe two outmoſt files in the Reer 
of the firſt, and the third in the Reer of the ſecond, 


and: the. remainder of the Body in the Recr of the 
_ third; facing all to their proper Front. 


: | 2, Figure 
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To reduce chieit, Command. Muſquetteers face about to the rieht aiid march into 


your places; Then! half files that doubled face about to- the right and match forth 
into your places. Or, Even files from the left, double your files to the left. 


. Command. Half files double your Front to the right. intire, then 
6" CONMmnny 'command the two outraoſt files of Mikmettters of 
each Flank to march until they are clear'of the Front 
and ſtand ; the four inmolt files march until they are 
cleariof the: Batrels alſo and ſtand. 


S SOTO g 
tri ri anna | ih mi 
tm m Capt: mmm m "aa 
mmppppmaAn  mmppppmam 
mm ppp p. 5 _<Smppppmm 
fateluck theme Muſquettcers face about to the' right - *and march forth io: 
: : | 1Uu 2 


f 


Te Cnr al 
p "a a - Ig IP -* ur oh . 


th ASC -Þ wv 4 


71D. } CHIC IH Aged 
S *, 


= m —_ ——_ 
4 - —————————— - = þ. USE 71> © IITOCY w'S At? * 
_ So ids £3. 5 4 As 6034 FERN IPD 1h - 4 — _— "2 p -* *: iS os 6. 7) ' wn - 
. - s — : ID F > D 
Js Aa k ry - . , - © [3 ry 

5; S ». 4 

; u - . «.} - 

” = 
" , ” 
” 


! o 
Fr 
Ls.” 
'T > 
ii : 
5 
2 
' _ 
: 
: 
. 
- 
== 
a - 
+7 
i oF 
, 
'E 
3% 
; 


+168 


* Military Obſervations 


— — 


- intire. 


| to your places. 


—O 


| Then half ranks of the right double the depth of your left flank 


hs 9::Command. Pikes match clear of your body; Pikes wheel your flanks 


f 


"To reduce this, Command. The front diviſion of Pikes and Mu 
tothe right and march even in breaft with the Reer of Mu 
Then face the diviſion to the right and left inwards, and c 


oo 
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into the Reer;Muſquetteers cloſe to the right and left in- 
ward : Half files of Muſquetteers double your Front'to 

the right: The four innermoſt files of Muſquetteersface a- 
bout to the right & march clear ofthe Reer: even your 
Ranks and ſtreighten your files both of Pikes and Muſ- 
quetts: Then the four innermoſt files both of Pikes and 
Muſquetteers march ten paces dire. Their Pikes and 
Muſquetteers of each Flank face to the right and left, 
and march ten paces; facing them to their leader. 
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{quetteers face about 
{quetteers of each flank. 


| AT1TOU Ee rg loſe Vi | 
Command the'-Muſquetteers to open to the right and left fr Tour diviions, ' then 


 Reerdiviſions of Muſquetteers march into the intervails 


from the midR,” and the 


| y Oh ONTO AISRES ( or into your pl | 
Were. -Fhen Command the Pikes to wheel their flanks into the Saas = on 
the diviſions of Mauſquettcers to the right and left, facing the Pik 


and march into their places : ' ſo facing of them to their 


eSabout to the right, 


: Leader th | 
I might have added more, as the Plinthium Battel. FEE TRnnned. 


Captain Bingbam Chap. 4.2. pa. 55. as alſo Barrif, Ward. 
med has written at large, 
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demonfirating of thern likewiſe by their ſeveral Plat-forms : But having my Num- 
ber proportioned , as you fee by my ſeveral exerciſes, I have firetched them 
as far as is convenient, that- by their figures they may be ſo well underſtood , that 
when larger numbers are before you, your Corminands may be performed with more 
delight and ſecurity. + | 
But before the Drum beatesa march to depart the field, I ſhall briefly declare, 
That in grand Bartaliag(or held ſervices) the Souldier fires by vollies, or (as termed 
by ſome) Salves of ſhott that is, when they. are to fire intirely by two ot three Ranks, 
or more, as your number will permit, and occaſion require 3 thereby powring ſhowers 
of lead upon your Enemy : Now this way of firing, and thoſe alſo of gaining ground 
I could wiſh the Souldier ſhould be often experienced in : The Commander in taking 
pains with his Souldier cannot be the worſe tor it, and I am ſure the Souldier much 
the better 3 being fitted thereby to meet his Enemy in any field ſervice, when his Ma- 
jeſty ſhall have occaſion to Command him. For that Commander that iz expe= | 
riencedin this Art Military finds that thoſe } who know but little more thay - the 
Theory part, are oftimes pulled (or at a ſtand. ) MSF an 
What can ſuch who are but meer" BooklJeidgers do ? when their Namber of 
men is wanting or nature in place {paring to their advantage or intentions ; ſuch 
when they arc forced to action, they will fail of their expectation, and at lalt muit 
be beholding to others that are better Artiſts, or elſe it may prove a fatal ruin to 
both. | 
Some of my friends might think thatT ſhould treat alſo ſomewhat concerning the dig 
nities of Officers in marching & 1n placing of them in field (ſervices: bit that belonging 
to Commanders of an higher degree,it would be preſumption, in me to lay down rules 
for them to follow z for any Minor Ofhcer that for his ſatisfaction will be pleaſed to 
view the third Chapter of theſe Obſervations, he may underſtand the method and 
mode thereof and Thold it in my judgment, that all dignitie in matching of a Regi- 


J: may be expected I ſhould treatfalſo of large Battalias, or great numbers of men. 


, ment is from a filez and the drawing up of Companies for a Battalia, is fron a Rank. 


In the next place I come to ſhew the neceffity of the exerciſe of Armes, &c. 


| CHA P; XXII. 
© Shewing the neceslity of the Exerciſe of Arme 
=o with their Antiquity, _ 


expences, in ' the exerciſe of Armes ? We are now in times of Peace 


Bu: I have heard it ſounding in my ears; what needeth all this ttouble ad 
what need we to make provition, &c? I ſhall lay down ſome examples ſhew- 


ing. | 
firſt , How Antient the uſe of Armes have been, 
Secondly, A- complaint for want-of Arms. And 
Thirdly, The end and uſe of them, | | 
For the firlt, Abraham had three: hundred and eighteen men in his Houſe fitted for 
War, upon ſhort warning. Moſes fhewed the people how to encatrip by their on 
| | ; 8 dat $ 
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dards, under the Enfigns of their fathers Houſes, ' Foſpna 'and the Fudges , under 


whom of Reuben and Gad and the half Tribe of Manaſſeh were. four hundred and 
forty thouſand, ſeven hundred and ſixty men exerciſed im Wars. You may read of 
David, of Solomon, of Fehoſaphat, of Aſa, of Uztiah, whole care in this particular is 
molt plentifully declared. | ; | 

Of the complaint for want of Arms.We read in-the Hiſtory of the Fnages, 
IFas there a ſhield or a Spear ſeen among , forty thouſend in Iſrael? This queſtion is a 
plain negative, there was not3 here is that Defeius Remean, the want ofhelp : Great 
was their miſery, but no xemedy 3 not a Spear. to offend, nor not ſo much as a 
Shield to defend 3 War wasat their Gates, yet neither oftenlive nor detenfive weapon 
to affit : Such an extremity as this was will cauſe all to be loſt; cither preſent poſ- 
ſeſſions, or in future poſſibilities, ſo that hope and. help in ſuch ' extremities mult be 
laid aſide. | CE PEIEAT er 

There was likewiſe a. great diftreſs in the time. of SM}; when... the ſpoilers 
were come out from the Philiſtins, there. was neither Sword nor Spear found in any 
of the hands of the people that were with Sa#land Fonathan(' but with Saul and Fona- 
than only) yet although here was a great want they had victory. It is well known that 
God can give vidtoryby ſmall means, (and as the Apoſile {aid to Chriſt,Maſter, hereare 
two Swords 5 he anſwered it is enough.He can give your Enemies 1nto your hands with 


two Swords, with one Sword, with no Sword.)All this was, to convince the Children 
of Iſrael, that Godfought for them, to move. them to bleſs the Lord, 


. 


Although ſome have been ſuch audacious Rebels to think their zeal 
Fifth monarchy 014 even. beck God Almighty, or to command power and aid from 
him to tight for them 3 theretore boldly atterapted of late, ſaying that 
ten ſhould chaſe an hundred and an hundred a thouſand : But through the unjuline(s 
of their undertakings( and fewnels in Number J they mult finkz to convince them 
and all others upon any pretence of Religion that will be ſuch Rebellious difſenters , 
God Almighty will not only-fight againſtthem, but will deliver them into the hands 
of Juſtice , to magnific his own power in bringing ſuch to condign. puniſh- 
ment. \ | | 
Thirdly, For the end and uſe of Armes 3 It.is for the recovery of our juſt rights 
which wrongfully. have been detained 3 or. for the. preſervation of then, againſt any 
oppoſer either forraign or domeſtick ; For theſe ends. Arrmes may be uſed, and War 
proclaimed 3 yet not by any other way or pretence, but by and with his Majcſties con- 
fideration thereof whether juſt or unjuſt z by which we are. to be either incouraged 
or diſcouraged. | | | 
A juſt cauſe may be farther conſidered in the Peace of the People, the ſafety of 
the Countrey, and the Glory of the Kingdom : As to. the firſt, there was never any 
War intended but to make- way for. Peace, ( it is a baſe end to defire Peace, by 
which! to leavy a force againſt an unjuſt War) but ſo to defixe a juſt War that there- 
by may. be {ettled a well grounded peace. 


A ſecond thing that may be conſidercd is the health and fafety of the, Countrey : 


a 7» 


ſome muſi be endangered that all may not be defiroyed :'I could wiſh: that 'our 
Chiefetains and Gentlemen with thoſe dull; leaded/ſpirits'ol our rotten Country — 
and miſerable worldlings would conſider for whole fakes the worthy Souldier ſpares 
neither tirhe nor. purſe in this Noble Exerciſe 3 but even for them and theirs, theirs 
and. theix. Children; yet they muſt be judged moſt contemptiblez rather than to 
countenance them, ſome will burden them 1n their rates "0: taxes, and keep their 
' juſt dues and- payes from 'them : yet conſider who. it is. that :muſt preſerve your 
Cities and Countries, Temples and Pallaces, Trafhcks and. Marketts, Ships and 
Shops, from ruine, deſolation and deſiraRtion 3 but the Souldier under God. 
*Thirdly, The Glory of a Kingdom lyeth. much in. a- people: well difciplin'd in the 
Art of War. That Prince that maketh it his deſignes to have-his people inſtructed and 
trained .upin Military:exerciſes; will make his Enemies to.fear him both at home and 
abroad : And that. people that ſhall july be called - fotthupon theſe principles, need 
not. fear of being conquerours. OE 2p | | 
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A juſt cauſe may be ſpoiled through the ill management thereof; or through 
pertidiousdealings. | | 
A Rebellious Conquerour may make lawes even to death it ſelf, to maintain his 
Vidtory 3 as our late Uſurpation hath experienced : But at laſt the whole world be- 
held with an eye of admiration, to ſee how miraculouſly God reftored,; his Majeſty tg 
his Crown and Dignitiesz the Church and People to their juſt rights and liber- 
ties. _. | | 
I do affirme and truly ſay of Soveraign Power, Kingdomes,Lawes and Armies, as wes 
faid of Hippocrates's Twins, they laugh and weep togetherzthey live and die together ; 
for as without Lawes the Soveraign power and the Comman-wealth cannot ſubſiſ by 
reaſon of diſorders within ; fo without Armes, and the: exerciſe. of thern they can- 
not be ſafe by reaſon of dangers without, | | 

I (hall further and briefly prove that the ſafety both of; King and people is much 
advanced by the exer ciſc of Armes : although Solomon faith In the multitade of people 
is the honour, of a King, andfor want of people cometh deſtrufion. Notwithſtanding, l nay 
afhrm that ſafety is not in a multitude of men without weapons, and $kill to manage 
them,  Itis aſſerted That Counſel and ſtrength are for War; "Chen, how ſhall - 
Counſell and firength be eftabliſhed, without education and infirucion to. Y#- 36- 
ſervice ? and how ſhall a nyan be inſtrudted without Military Exerciſes? There are 
ſome diſadvantages that happen in Wars, partly by reaſon of the ſuddainneſs of the 
War, and partly in reſpect of the inequality and odds betwixt 'party. and party > Now 
Souldiers. without dexterity and skill,can never be able to-extricate themſelves out of 
ſuch difhculties as may befall them : All which proves that: the exerciſe of: Arines is to 
be allowed and Commanded. We 

AndasI told you atfirſt I have heard ſome fay, that we live in Goſpel times ;, 
which are to. be times of. Peace, and not of war, therefore there needeth-not thoſe 
Exerciſes of Armes as you reaſon for &c. This isargued by ſome our of covetouſneſs 
to ſave their expences 3 but are ready to declare when there is occafion,then they will 
be ina readineſs to do their beſt : There are others of a Fanatick - 
humour, unwilling to ſet forward any 'thing that may be. com- He ſpeakeths mor a- 
manded them,& argue from that in Iſaiah,They ſhall beat their ſwords g ainft the tiſe of avea- 
into plough ſhares and their Spears into pruning hooks: Nation ſhall not aero! ry ood 
lift up a Sword againſt Nation, neither ſhall they learn War any more... they -awtre ' exenties; 
Now in anſwer hereynto we muſt oppoſe it by another faying but #ow thre ſhall be 
in. Foel, where the people were called upon to beat their ploywgh love &c. 
ſhares into ſwords , and their pruning hooks: into Spears. _ | 

For the reconciling hereof the learned ſay that 1/azah was to diſtinguiſh between 
the purpoſe and intent of Chriſts coming into the world, and the other ſheweth the 
ſucce6andevent which was accidental in reſpe& of mans malice : Again to the firſt of 
theſe they axgue what Chriſt ſaid to Saint Peter, Put up tby Sword, for be that ſtrikes 
with the Sword, ſhall periſh by the Sword. But 1 pray you obſerve what he ſaith to his 
Diſciples, That heihat hath no- Sword, let bim ſell his coat and bay a ' Smord: 

Although the end of Chrifts coming was to. reconcile-things in Heaven and things 
onearth ; TIhave been furthertaught by the Learned that this is attained unto be- 
tween God and us in our:;JyRihgation 3; and will be accompliſhed between man and 
man in the day of Redgnption : Yet as long as there is a Sathanical Spirit 
in the children of diſobedience, and ſo long as 'there is a: remnant offin in the 
heart of any, there, will be Diviſions, Familifts, ;Quakers, Anabaptiſts, Independents, and 
Presbyterians; All being refractory-to the preſent commands &ec; Which ſheweth a 
neceſſity to have a care and prepare for the exerciſe of Armes ; That none of theſe 
by their Uſurpation may for eyer hereafter ſnatch the Trumpets out of Msſes's hands; 
nor the Trumpet only, but the Sword alſe, nor' the.Sword alone but the Crown and + 
Scepteralſo ; Now by. this mutual exerciſe of Armes I doubt not but in- a little time 
God Almighty will unite the affe&ions of moſi againſt ſuch as ſhall exalt themſeves 
above all that .is called God: | - oy 
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Let me excite all to be diligent, in the uſe of-the meanes, to make themſclyes able 
and fit Soaldicrs and Commanders , by often Exerciſing, and willing to get com- 
pleat Armes, to be exerciſed in Martial diſpiplinez conſidering how ill it was with 
1ſrael when there wasnot a ſhield to be found amongſt 40c0o men. 3 And confider a- 
gain how worthy of praiſe it was to Martial Diſcipline mn Iſrael, when they had 170000 
every one able to lead an Army, &c. - | 

-I muſt tell you we have not our peace by Patent, we know not how long, it may 


continue, Let war therefore be provided for, as to train up ſome to military practiſes : 


. 


If War ſhould come, it is labour well ſpentz If not, it is a labour well loſt. Long 
preparations make a ſhort and quick viory- | 

Some are apt to ſay we have Souldiers enough,we will all fight when occaſion ſhall 
ſerve; Let me tell ſuch that they that never tried it, think it a pleaſure to. fight, 

| . and. they will fight ſtrangely, it they have no weapons, and vſe their 

Re Milita, lib, weapons more ſtrangely if they have no skill : It is a ſaying of Vegeting, 

1+, 20. Non de pu3na,ſed de fuga cogitant, qut nud in acie exponuntur ad Vulnera. 

| Their minds are not ſo much on fighting as fleeing,that are expoſed 

to War without weapons;.and a Souldier may. be almoſi as well without them as not to 
know, how: to uſe them. - © | 

Now that the Souldier . may not be failing herein , and.that his Majeſtie may never 
want able Sonuldiers in the Country as well as in the Cityz Tmoſt humbly beg, and 
crave pardon inpreſuming to preſent it, That the Muſter maſter i every Countrey 
ſhould be a careful unbyaſſed perſon, an able Souldier, and one whom the Comman- 
ders and Gentlemen love and affe&, who ſhould be alwayes by authority to attend at 
ſuch times and places, as ſhall be thought convenient to exerciſe and teach, the Art 

_ of Military. diſcipline to all that ſhall willingly 1mbrace it; And if his pay betoo 
little for him,to make it his buſinz(s and to attend upon'it; It may be then aug- 
inented without any trouble; and the Souldier will be found much' more capable 
for ſervice when commanded. q | ; 

There muſt be exerciſe or elſe mens ſpirits will grow reftie-: what turnes to pu- 
trxefactipn ſooner than tanding water ? what is Vertue without Action ? Idlene(s doth 
neither $et, nor "fave; but loſe : Ifexerciſe be good then thoſe are beſt that tend to 
the molt good : The: exerciſes of War ftep in to challenge their deſerved praiſe, 
which I leave to the moſt Judicious to give them their due in time and place. 

The antient Gaules were faid tobe the moſt Warlike and Valiant men of all Na- 
bo .- . ..-» tions: But. how became they ſuch ? It was by the continual exer+ 


Caſars Com. 1.5.G 5, ciſe and uſe of Armes 3 for it was their Cuſtome, to come'Armed. 


co their Councils, | THe | 
Their applauſe ofany Oration was ſignified by clattering of their Armes,and their 


Oathes taken were upon their Armes. ph | jo 
The Germaines were wont to ,go Armed about their negotiations, #and to their 
Banquets. BON OO TInIWE Bohr 2 IS 207d To 

The moſt Warlike Nations in the world have accounted it a piece of policy, to be 
. trequent-in the uſe of Armes : Why ſhould not the - laydableneſs of ſuch' martial exer- 
ciſes perſwade-men to love and imbrace the uſe of them? | 


% - 


We read ſome preſidents for its of Fonathans ſhooting: for {port that. he might be 
thereby fitted for War. And without doubt the Benj@##ter attained: that dexterity in 
calling ſtones out of afling at an haires breadth by frequent exerciſe for recreation. 

And- may I not affirm, by the Exerciſe of Arms that Empires., Kingdoms and 
Common-wealths have'come to their heigth and Soveraignty., and have ſo maintain- 
cd their State in happineſs and proſperity ? and by negleding of the ſame , they have 
declined and decayed , andat laſt have been made Preys'to their Enemies : How were 
thoſe Empires and Monarchies of the Egyptians , Medians , Parthians , Perſians and 
Romans ,; eltabliſhed and greatly augmented by this Military Art 3 And how was the 
Dominion of the Grecian Empire preſerved 'and wonderfully inlarged by the Art and 
Diſcipline of great Alexander with ſmall Armies of well ordered and exerciſed Souldi- 

ers? How did he vanquiſh moſt great and huge Armies of his Enemies ? Nay a great 
part of the World even contrary then to expecation ? Even 
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Even ſo on the other fide; the forgetting. and negled&ing. of this Art Military , 
hath not been only the decay but the ruine of many Empires and Kingdoms. 

Now that people that is not incouraged:, or rather compelled by good Laws to 
practiſe and exerciſe Arms, or any thing elſe belonging to this Mzlztary Art they will 
in a ſhort time for want of ſuch Manlike , Martial Orders arid Exerciles, grow into 
Sloth , -to Covetouſnels, to.Drunkennels , and Vicious Effeminacies, and to all other 
Evils as Nature ſhall incline them unto 3 by the which they in a ſhort time do become 
unfit to be imployed in any War offtentive, and unable to defend themſelves if they 
ſhould be invaded. | | | | | 

Did not God for the fins of. the Fews deprive them of underſtanding of this 
Military Art 2 Among. other Priviledges he deprived them of , he took from them the 
valiant men of War, the Prudent and the Captains of fifty, &c. When he made them 
thus uncapable, then they were fictt of all conquered and utterly ſubdued and ruined 
by the Romany, under their Emperours Veſpaſian and Titws his Son : I might tell you 
ot many Nations and Kingdoms that have been rained for want of Order and Excrcile : 
Spain by the Moors : King Don Roderigo, and many thouſands of his Nobility and 
people were ſlain by the Arabians and Moors. 5 | 

And about the Year 1353. weread that the Princes of Greece,” aided by the Deſpote 
or Duke of Bulgaria did revolt againſt Foby Paleologuy at that time Emperour of Cox 
ſe a18inople, who for his ſafety againſt thoſe Revolters entered into a League. with Amm- 
rat the firſt, and third King of the Houſe of Ottoman , and had his Afhitance with 
ten thouſand of his Horfe-men 3 who by their good order and well difciplined Souldi- 
ers did prevail againſt his Revolters , and brought them to obedience : But what fol- 
lowed? Amurat being informed of the great riches thoſe Grecians had , together with 
their weakneſs, by reaſon of their diſorder in Military Aﬀairs, tranſported, an Army 
over the Aſian: Seas into Greece , and by that Invaſion took many Cities and Towns, 
and did afterwards by. battle ſlay the Duke of Bulgaria and Servia, with tnany others; 
£*c. and there placed himſelf over a great part of their Dominion : So about fourſcore 
years after, Mahomet the ſecond Emperour of the Turks ſeeing Conftantine Paleologus 
. then Emperour of Conftextinople without any ſettled Militia, and his people grown 
luxurious and not able toreſiſt him by Battle , did in the Year 1453. befiege the Em- 
perial City of Conſtantinople , who within two Months by affaulc won the ſaid City, 
and put the Emperour , Empreſs, and their young Princes, with an infinite number 
-of- Men, Women and Childrento the ſword. | | 

I might give a great many more Inſtances as to our- own Courftry from the S$axoys 
to the Normans; and what Hiſtory ſpeaks later of our fcives, I muſt leave that to 
our Reformers to conſider how ufeful and neceſſary the exerciſe of Arms is to the well- 
fare of a Nation and people. | | 

The Emperour Alexander Severus that Excellent. Prince being very skilful in Go 
vernment, both in Warand Peace , ſpeaking to his Men of War faid 3 The Military 
Diſcipline of our Anceſtours doth maintain and preſerve out State and Common- 
wealth 3 but if we do neglect the ſame, and make no account of the Orders and Ex- 
erciſes of it, We, our name and Reputation.of Rom3zns , and therewith all the Romay 

Empire,are loft and forgotten. | | | 
. Though the frequent uſe of Arms in Exerciſe is maſt commendable, becauſe of the 
ſpecial helps it hath in making us tit and ſerviceable Inftryuments of the Publick well- 
fare: Yctladviſeit with theſe Cautions. : 

Firſt, have a reſpeCt to your particular Calling... God Almighty feeds us, as well 
as defends us, fo it any man under pretence of his Exerciſe ſhall waſte his time and 
means, to the dammage or undoing of his Family; I ſay, ſuch will bring a ſcandal, 
and an 1l] report upon this worthy deſign : He that would manage his Countty 
Afairs, with delight and profit , co his preſervation and not to his ruine and deſiruci- 
vn, miuſt imitate thoſe Builders under Nehemiah , who held their Swords in one hand, 
and their Trowel in the other z ſo mind your Military Exerciſes, as not to forget your 
neceſſary Aﬀairs at home 3, without your dependances be wholly upon it ; thento 
mind nothing more. | , 
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Yet Secondly, To have ſuch an intent upon their private and particular concern- 
ments, making them unfit for Imployments, as to impede them in the (eeking the Pub- 
lick-Good; or make themſelves the main end of their Enterpriſe in what they under- 


 take;doth degenerate ſo much from being true Souldiers, as to diſhonour themſelyes 


in all their Services, and will be the ſole jet to hinder preferment when it ſhall fall. 


+. And lafſttly , Sparts's Souldiers ( I have read) were Sparta's Walls, by reaſon of their 


Concord and Unity amongſt themſelves 3 therefore let every Souldier relpeQively 


_ preſerve Unity in the Bond of Peace, and in (ſo doing we ſhall be the better able to 


pray with our Church, To give peace in our time, O Lord, for there is none that fighteth 
for ws, but only thou, O God. | 


| Cnae. XXIV. F 
 ..___ Concluſion, 
J om in crave pardon for what is here undertaken , knowing. my 


_— 


own inabilities for- ſo great a Work ; If I had ſeen any part of E/- 
ton's Pieces , before I had concluded theſe my ior Lines 3 they 


ſhould have been turned into oblivious duſt : But being commanded by 
' ſame of our Chieftains, and deſired by others of my Friends to pro- 
ceed thus far (and no farther) accordingly T have both granted and 0- 
beyed: It is not in the leaſt to condemn any Perſon that hath gone be- 


fore 'me ,-or to boaſt in the leaſt for what is done , or what I know: 
I have: obſerved that ſome are moſt excellent for their Pen; ſome in 


their-Lirgxe, and'others for execution 5 now what I do want in either of 


the two firſt., the laſt'with my blood ſhall witneſs to all the true zeal 


bear to my Sacred King , and' Countries good, when Commands and - 


Occaſions preſent themſelves : In' the mean time, to him: who is the 
great King of Kmgs, Lord of Lords, preſerve to his Honour, good 
of his People, and confuſion of his Enemies, 
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The Ouginal and beginning of Enligns and 
Colours, 


'} this Subject I never thought to have ſpoken any thing, , but 


this laſt Summer perceiving moſt Enltgas ( having that Honour * © "bo' 

aſſigned them by Commiſſion.) knew but little -what belonged to their Of- 
ficez and- think it a thing of little or no difhculty, but only a Rag or Mark , which 
any man may carry , {o it be born up,, or ſwung about mens cars, And ſometimes in 
the teeth of {uch which are next unto them. 

And for the Ele&ion- of theſe Officers by ſome new Commiſſionated Captains It 
3s not by the greatneſs of his skill , but the largene(s of his body 3 not how able he is 
in his mind , bat how ſtrong he isin his Armsz not what is his Spirit, Activity , Dex+ 
rerity , but what is his wealth, and how near he is allyed to the Captain in blood, 
friendthip, or fervice 3 or ſome other beholdingneſs to him, for this piece ot Honour : 
As it this Place deſerved nothing elle » but a- meer Man , or {ome Friend ; For 
when {hall you ſec an Enfign almoſt in any Imployment,, more than in ordinary 
Marches , 'or fianding till , and obſerving other mens Adtions ? When ſhall you lee 
either Captain or. Licutenant, teach the Enhgn his Poſtures, or the Digniry of his 
Place, his demeanour before Kings, Princes and Potencates 3 and other his ſubje- 
&ion to his Superiours 3 his State and Gard to his Equals, aud his Humanity and 
Courteſie to his Inferiours, 

J am\ſure that ſome are ſo far from making inquiry after theſe diſcoveries that you 
ſhall ſee ſome Enfigns let fly their Colours, . when they ſhould fink them 3 and ſome 
to ſtoop them to Pefants or Comrades, when Superiours ; have gone unſaluted : There are 
a great many other abſurditics , but I ſhall hereby endeavour-4 Reformation 3 al- 
though -ic may not be to the ſatisfaction of all, yet I will lay open and plain whac I 
know of. theſe Concerns ; as not to puzzle him who is deſirous to learn , nor lull aſleep 
with amazement the weakeſt capacity» 

Lyerefoze in the firſt place I ſhall endeavour to FW ene the Original and firſt begin=- 
nings of Enſfigns (or Colours) in the Wars , and how they have grown up by ſuccefli> - 
on, and continue as now they are. 

Jr's true, that the Antient Hittorians and Ss Writers ; hold divers Opinions; 
touching the firſt beginning of Enhgns :. Some deriving oft thern (eſpecially the old 
Poets). from Hercules 3, in _itmtation, of his Lyons skin : Others : take the beginning - | 
from Perithow ,, the Companion of Hercales in Imitation of his inchant- 
ed ſhield; whereon was painted the head of the Monſter Gorgox; on' 
which whoſoever gazed was inſtantly transformed intoa ſtone : But theſe fiftions are 
more moral than true... 

.. * There be others:which, ſappals; that; the firſt Enſign was born or carried, before 
'Theſeus; when he went to combate with TUPpERts, Queen of the Amazons , whom he 
bravely conquered ahd:afterwatrd marzicd.. 

Now as theſe, ſo. many.other Writers ſuppoſe divers 6ther beginners of this My | 
ſtery: Sotne lay.it upon Mercury, becauſe of his'Cadatenus:: Some upon Velcait ; when 
he forged Mars a Shield: and an Armour 1 z and ſome upon Jupiter G whole Enſi ign 
was Thunder and Lightning. 

But choſe which go tnuch nearer the Truth alcnbe the beginning E this Dignitk 
unto Twbalcaiy the. Son: of Lamech , :who--painted in an Enfign the whole Hiſtory of +. 
his Fathers, Actions and Conqueſts, when he conquered-( orrather tyrannized over) 
his weaker Neighbours: And that after him Fapher the Son : of Noh, did the Ke 
and cauſed his-AGtions tobe painted out, and bori before him: in an Enſl gn. 

But upon the credit of theſe old Pocts, Hiſtorians and Rabbins » We may not ly 
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but muſt fly to the truth it (elf; which 1s ever a faithful and a conſtant Warrant, 

ae tind in holy Writ that the greateſt Chieftain that ever led Army upon the Earth 
was Moſes, the great ſervant of the great God 3 He was truly Dxxa Duke , a Leader, 
ſuch a Duke and ſuch a Leader, as after him (Chriſt excepted) was never the like {een 
in the World and. the Army which he lead , was the greateſt , ſtrongeſt, and moſt 
fortunate..in Number ,. Power , and in all manner of hazardous Actions, that ever 
theWorld ſaw, or the Sun ſhined upon. _ | 

Fow we find this Duke, this Prince over Iſrael , by the holy appointment of God 
himſelf was the firlt that began true Martial Diſcipline 'for as himſelf was General 
over that huge Body 3 ſo for the well diſpoling and governing of every particular 
member , he conſtituted and appointed ſeveral Colonels over the ſeveral Tribes, and 
under every Colonel ſeveral Captains, as Commanders in Chiet over particular Com- 


. panics , who as Inferiours did execute the Commands of their Superiours, and had 
P 


alſo executed under them, by others , whatſoever they lawtully commanded, that 


' was for the good and benefit of the Army. As thus he divided the twelve Tribes into 
twelve war-like Bodics; ſo alſo he ordained them ſeveral Enfigns or Banners , charg- 


ed with twelve ſeveral Marks or Diviſtons, under which they marched 3 which by fo- 
lemn oath' and proteſtation they were bound to guard and follow in all places and 
all dangers. 

By theſe Enſigns and tokens of Honour , the Tribes were. firſt of all diſtiuguiſhed 
and'known one from another; and by the carriage of themin the field , and their 
waving and proſpe&s in their ſeveral places , was the dignity of place and precedency 
of greatne(s firſt known the Elder being difiinguiſhed by his Eniign or Mark from 
the younger , the greater from the leſs. and the eminent and more ſuperiour from 
thoſe of lower rank and inferiour. - 

Although we -have a large Baſis to ſuperſira& our imitations upon , yet there was 


' not the general uſe of Enſigns then,as now there is for theſe Enſigns were due only to 


the. great Colonel., or chick head-oft the Tribes, not to cvery particular Company, 
but to one Tribe was allowed- but one Enfign, and after one manner and form 3 {o 
as Simeon may not carry that-of Levi, nor Levi that of Fudahz but were ticd to 
their own Colours : Alſo if that one Tribe were divided into many Bodies , yet did 
they not carry: {everal Enſigns , but every Body the Enſign of his own Tribe 3 ſo that 
Companies were not diſtinguiſhed by their Captains or Chiefs , but by their Tribes 3 
nor could they ſay there goes {uch a particulax Commander, but there is ſuch a Tribe 3 
not there marches Aaron , but there marches the Tribe of Levis and thus of the 


/ 
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Pence, and from this ground was taken up the uſe of the Enſigns , or Banners of 
Kingdoms ,, by which ſeveral Armies diſplay to the World their ſeveral Nations as 
with us in England , we have the Enlign of St. George , ( as we term it )' which is a 


| bloody Croſs in a white field > which ſhews to the world not what private Company 


I follow ,. but what King I ſerve , and what Country I acknowledge. for howſoever 
private Captains are allowed their Enſigns for private reſpe&ts or diſtinQions ; yet 
they are not allowed (or to be born on foot) without this general Enſign of this King- 
dom : for thus it holdeth in all Chriftian Kingdoms , and amongſt the Turks alſo , as 
appeareth- by their Creſſant or Half Moon in all their Armies ,'as the Enfign of their 
Univerſal Monarchy. | | | 

Lyus youſee Moſes firſt ( and that by the Commandment of God himſelf) began 
Enfigns , 'which by ſucceſſion. of time, deſcended and came down with a more ge-' 
neral uſe, unto the days of Maccabees; for the Tribes then being diſperſed far and 
wide, and made Kings of many ſpatious and fruitful Countries ; they took liberty 
to alter their Enfigns , according to their own fancies: The glory thereof when it 
came to the eares-of the Grecians and Macedonians ( for Alexandey is ſuppoſed to 
reign in the'time of the Maccabees ) they took to themſelves a lawful imitation thereof, 


_ and ſo commanded their Captains, &c. to carry in their Enfigns, Devices in honour 
of their Renown and Conqueſis. | 


Then from the imitations of the Grecians , the Romans took to themſelves the 
Bod Ht | _ carriage 
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carriage of Enſigns 3 and becauſe they found it the chicfeſt beauty and ornament of 
Armies, they made it therefore the nobleſt and richeſt ſpoil which could poſlibly be 
taken away from the Enemy 3 and fo made it an hereditary right for any man that 
{kould take ( in honourable faſhion) fuchſpoyls , ever after to bear them, as his own, 
to him and his Poſterity for ever. WET. 

The Romans hir{t- brought this cuſtom 1nto the Monarchy of Great Brizain , when 
Ceſar fixft invaded and got footing into the fame : Howlſoever there is an opinion 
taken that Brute , when he firſt conquered this Iland ,- brought in the Trojan Enfigns; 
and other Ornaments of their Was yet it 1s certain that through Civil Diſſentions,, 
and other Forrcign Combuſiions , all theſe Honourable Marks were, loſt and forgot- 
ten, ahd only the Romans renewed and brought them back unto memory , partly by 
their glory and example, and partly by their loſs when they were repulſed back 3 who 
left behind them many of theſe {poyls to adorn the Britains : From theſe times hath the 
uſe of Enſigns remained amongſt us3 and as the Ages have ſucceeded , and proved 
wiſer and wiſer, and one time more than another , ſo hath the alteration of theſe 
Emblems ( or Entigns) changed and brought themſelves into the form wherein they 
are at this inſtant carried 3 as the Romans varyed from the old Britains, fo the Saxons 
from the Romans, and the Daxes from the Saxons : But the Frexch then being the moſt 
refined Nation of all other, altering from themall; and now the Engliſh having, alce- 
red all into this preſent mode of Uniformity , they may diſplay them to the World 
for their Gallantry. | | | 


IT Cuaap. II. EPR 
The Definition of Enligns; 


_— Fter the Originalz Antiquity ; and firſt begipning hath been endeavoured to 
56 'be made to appear 3 I-ſhall now deſcend to the definition and diſtinction of 
A them and by- what proper names they were called in the beſt and moſt re- 
nowned: Wars of. Chriſtendom, and for what reaſon they haveheld and re- 
tained them.” | | | PL IL 

To begin with the firſt and moſt antient name belonging to Enfigns,, I think it not 
amils.to borrow it from the Romans; for although the Hebrews , Chaldeans and Gr e- *© 


. czans ., were the firſt Inventers , yet the Naines and Attributes they gave'them , were 


much incertain-and unconſtant , and as the experience of Wars grew great , and as 
the Invention dilated and ſpread further , fo did the fignitication alter 3 for what was . 
proper and ſubftantialin this: Age, in the next was utterlyToſt 'and forgotten , ſo as I 
ſhall nat reſt upon theſe Titles or fignitications. SED S 
_ Lye. firſt, then that; retained a conſtant-and firm ſettled name for thoſe Trophies 
of Honour , is taken to be the Romans , who indeed being the greateſt :School- 
maſters:in the Art' of War, are tlie, moſt worthy to be held for: Imitation ' or Au- 
thority. ' | ; | TSR \ 
Lye name which the Remazs firſt gave to the Enſign ;'or him that-cartied the En- 
fign (for to the man. was ever attributed the Contents of the thing he carried) was In+ 
Signe » or Sign bearing , (and ſo Enfign-bearer) becauſe they carricd'in thoſe Enligns, 
Marks, Empreſlaes or Emblems , bett agreeing, with their natutes.and condition, ac* 
cording to their own Inventions; orelſe the PourtraiQures of their former Battles and 
Conqueſts; either of which was fo honourable', that indeed they were made Heredi- 
tary; deſcending down to their Children , from Generation to Generation : And 
no more were called Signs, &c. but Coat-Armour , or the Honour of the Families ; 
nor were they of ſlight or ordinary eftcem , as at firſt 3 neither had men liberty any 
longer to miake election of them at their own Wills , but this power was ues 
| ; F Bop | vwitnin! 
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within the breaſt of Emperours, Kings and Generals, who indeed (under God ) are 
*  theunbounded Oceans of Honour, they only have the libertyof beftowing and con- 
firming Honour at their own plealures, _ | 
| Pence it came that Enſigns thus carrying of Coat-Armours, were of ſuch reve- 
rend eſteem.,, that men took it for the honourableſt place that might be , to fallnear 
or about the Enfign 5 and for the defence of it , no hazzard could be too great, nor 
any torment inſupportable : So that many times the Zeal of thoſe that did defend 
theſe Enſigns, &c. and the inflamed deſire or greedineſs of thoſe which ſought to 
*onquer and atchieve them , was ſo immeaſurable and unbounded , that an infinite of 
blood hath been ſhed, and-many powerful Armies overthrown, only for the pur 
chaſe of one of theſe honourable Trophies. 

XAhis when the wiſdom of the Romans perceived : and that thoſe Infignias were 
not Bugbears to affright, but rather tires , which did intlame their Enemies courage 
beyond their proper natures they forthwith forbad the carrying of any Coat-Ar- 

' mour or Device in their Enfigns3 but only ſuch flight inventions, as might not make 
the Encmy much the richer by the enjoyment thereof , nor themſelves much the 
poorer by thelols. | | 

- And hence it followed that the word Infigzia was put out of uſe , and they then 
called the Enſign Anteſignia , and made other Devices contrary to all Coat-Armour 3 
intimating to the Enemy that whatſoever they got by thoſe purchaſes , was diſho- 

- nourable rather than' any way worthy of Triumph: And from this word Anteſignia, 
or Anteſigne , (for it hath been {o written in antient Records) it hath been judged that 
this word Antiext in many places uſed amongſt us, . and given to our Enfigns , bath 
been corruptly retained by us3 for it hath no coherence in {ignification, nor can any 

* way be alluded unto this Othcer, more than to his Antiquity and long ftanding in the 
Wars. 


every way as Eager in purſuit of theſe weak and fained Devices , as the greateſt here- 
ditary Coat-Armour they: could: carry for when. in any. skirmiſh Fortune made them 
Maſters thexcof , they took as great Pride, as if they had ſubdued whole Armies , and 
bare them with as much Pomp and Triumph, as if they had got all Rome in ſubjection : 


came a cuſtom among all their Armies, that thence forth, no Foot Company or 
Chieftain of the Infantry ſhould carry in his Enftign any Coat-Armour or other De- 
vice what ever, more than the mixture , or true compolition of two colours,together 
with the general Enſign of the Kingdom in the moſt eminent corner thereof. And 

; after this time the Romans called their L.nfign-bearers no more 44- 


Read Markham's - eefionia., or Antefigne 3 but of late only Signifier , from Sign; 
: | ""__ : : _ - 7nilco to 
| ANON 4- to tighitic a thing, as being men of ſpecial note and regard; os chat 


| ' the thing ſignifying was only.a Mark of much Honour, &c. 

The Spaniards and Tralians that took all their imitationfrom the Romans, who 
were their great Lords and maſters. do at this day call this Officer Alferes, and make 
account od him next unto. their Captains , not ſuffering any ſecond to ftep in be- 
tween them. | FEW 


Tye Dutch call. this Officer Vandragon, os Vandragar, which holdeth with the ſame 
ſignifications. | 
And we of Exgland properly call him Enfign, and in ſome Countries Antient : The 

| firſtfrom the thing he carricth ,and the latter from the Honour and Antiquity of the 


Inſtitution: And both-may well be agreeing with the firſt Titles,conceiving becter 
cannot be invented. F+-2 FED 


Cnap. 


But this did not. quench any flame in the Enemy; for the Romaxs found them 


which the wiſdom. of the Romans, and other Nations looking into , it preſently be- 
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Cu ae. IIL. 
The Oz1ginal of Hozſe and Hozſe Colout's, 


Aving treated ofthe definition and fignification of the ſeveral names which 
belong to the Enſignes uf Foot, I willknow'take leave to ſpeak a little to the 
Colours br marks of Honour that are born on Horſeback ; which I find by 

experienced Souldiers to be full as ancicnt or rathex. more than thoſe which belong to 

the Foot Companies» | he's | 
But omitting allprophane Opinions and vain circumſtances, I find when the chil- 


dren of 1{-ael. paſſed through the Red Sea, how they were purſued by Pharaoh, and 


all his Hoſt, which did conlift moſt of Charriots(which in thoſe dayes were accounted 
Horſemen )) and very properly too } becaufe being drawn by the violent force of 
Horſe, and laden with the ſtrongeſt and beſt experienced Souldiers, they had a double 
power to enter into Battalias to diſrank and' break their array, and to make their Enez 
mics to run into a rout and-confulion-z and though they had not the uſe of our Diſci- 


pline, nor the true managing of the Horſe as we have, yet all their purpoſes and ins 


tents in the uſe. of their Charriots, were to the fame ends, to which at this day 
our Horſe are applyed. | | 

To theſe Chariots belonged Colours, or Enfignes of ' Martial Honour; which 
were called Standards or Standarts, or the Kings Emperial Trophie : Indeed theſe 
were nothing fo general, a3 thoſe on Foot; but more precious and reſerved, as an At- 
tribute only belonging to the King and not to any other. | 


Theſe Standards were charged with the Kings Emperial Coat-Armour, and uſually 


born by a Prince or ſome man of high place and dignity, the imitation whereof we 


Mill purſuc and follow at this day , givingit a ſuperiority aboye all other En- 


fignes - | 

” after the uſe of Chariots was found out, the uſe of Elephants a warlike beaſt and 
of all other the firongelt 3 for thele cerried cartain little artificial Houſes (' in 
the form of Caſtles ) on their backs in which were ſome few experienced Souldiers 
placed with warlike Enſignes, and weapons by which they overthrew the Foot Com» 


panics and made paſſage through them in deſpight of all oppoſition 3 as you ſhall read | 


in the Hiſtory of Porzs King of India. | 
Notlong after the Exercife of Elepharits , was found out the uſe of the lingle 
Horſe, in thoſe Countries where Horles were moſt frequent, as in Arabia, Parthia, 
Perſia, and Scythia, for the Afian parts 3 in Barbary, Egypt and Carthage, for the 
arts of Africa 3 and with us in Exrope, in Ruſſia, Muſeovia, Poland, Hungary, I:ahie, 
Ky principally and above all the reſt in: Fraxce, who were accountedin antient time 
the flower of warlike Horſcinen, both in number and diſcipline'; therefore from them 
hath been taken our Authority and examples : But now I conceive we may not go 
tar for either, refering for fatisfaction to the preſent mode of Diſcipline in Eng- 
tznd, for his Majeſties Horſe now in” Command it" is thought none can exceed 
them. . es | 
I have read of a Guydor uſed with the light Horſe in former times : Antiquity tells 
us of Gentlemen at Armes, Launciers and light Horſetnen. LE 
| Jnthe old Wars the Gentlemen at Armes belonged to the Kings own perſon, or in 
his ablence to his General only And the Einpreſa of honour that -they followed 
was. the Kings Standard Royall, being Damask and charged with his Coat- 
Armour. | | | 
Tye Launciers they had their Cotnet to follow, which had Devices in them ac- 
cording to their commanders pleaſures. $0 EN OE 
And then the Light-horEmen had their Guydon which was ſomewhat long and 
| | Zt 5 thatp 
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ſharp acthe end but with aflit which made jt double pointed much like to our late 
Dragooners 3 but for theſe Guydons I need not fiand upon, only to ſhew all along 
there were Horſe Colours, as: Enſignes .of honour uſed. And vow the Cornets be- 
ing moſt in uſe withus in-Ergland, for the Horſe ſervice I need not decypher the length 
or breadth of them. | 


/ 


EE: 2" © IV. SD 
Of the Dignitie of Enſigns, 


Þe Dignitie and eſtimation of Enſignes in all ages hath been held moſi 
Venerable, and worthy; they.have been eſteemed the glory of the Captain, 
| _ and his companyz and indeed they areno leſs, for where they periſh with 
diſgrace there the Captains honour faileth, and the'Souldier*s in hazzard of Ruine; for 
if the loſs proceed cither from their Cowardice ( or miſgovernment_) it. hath been 
death by the law of Armes to all. that ſurvive 3 and. the beſt mercy that can be ex- 
peed is. that every Souldier ſhall draw a lot for his life ( file by file ) fo that one out 
of every file periſheth for it. ' | | Ss 
2. The next Dignitie - of the Enſign is, that every Souldier-as ſoon as he is in- 
rolled and hath received either pay or impreſs, they  antiently. took a ſolemne Oath ts 
be faithful to their Colours, to attend them carefully, and to defend them valiantly; 
And that upon all ſummons, ,of the Trumpet or Drum , or Command of their Officers, 
to repair to them, whereſoever they ſhall be lodged, ſtand, or bez and not to depart 
' or ſiragle from them until they have received orders, _ EI pH 
3. Lhe Enſign hath another .dignity, that whenſgever he ſhall enter into City, 
Town,Garriſon,Campe,or other Randeſyouze of aboad, he is to be tirſt lodged, before 
 anyether Officer or Souldier 3 And.not. in any mean place, but the bet. and moſt 
ſpacious for the drawng up of the Souldiers upon any, Alarme and his Quarter ought 
to be the molt ſecure, trom danger. _, ,-::- : 77 Is 
4 The Enſign hath Dignity of place according to the Antiquity of his Captain ; 
But in, one particular caſe, it hath been judged to be greater. than. his Captain, and 
lendeth-place'to him 3 as thus, no Captain can receive his antiquity, from. his inroll- 
ment, but from the firft hour in which his Colours flew ;. for if two be inrolled up- 
on one day,.and the latter marcheth before. the face of his Enerny with his Colours 
Aying, in this caſe the firſt hath loft his priority, and the latter for ever after ſhall 
Proceed De: 555 PEE oe irene eb og Ly page | 
I have read of another reſolyez Three Captains (ormore as occaſion happeneth) 


| were alk inrolled upon aday, .andall their Colours flying 3 preſently upon a Truce, 
Compoſition or other occaſion there is ſome {mall ceſſation of Armes, and theſe new 
inrolled Captains are Caſheer'd (or diſmift) for the preſent ſervice: Now. the two 
firſt that had priority of place not only by inrollment but by flying of their Enfignes,be- 
cauſe they would not be out of adtion (to a Souldier the taft of gain is pleaſantJrook up- 
on them the Commands as. Lieytenants of two Colonels Companies ec. which are 
Captains places in courteſie, retaining thoſe titles, and in ſome Courts of 'War have 
bad their Voycesz Now the,third all this time taketh upon him no place, - but re- 
maineth in Starz quo prizs,z And in revolution, of time all theſe three Captains afore- 
ſaid are again Commiſſtonated for three new Companies of their own , the Queſtion 
was whoſe Enfigne ſhould fly firſt, and which of theſe three ſhall have the priori- 
..ty of place ?.It was thus anſwered and adjudged by the old Earle of Efex and Sir Fran- 
rs Vere, &c. that the two firſt who had taken upon them Lieutenancies had ut- 
ierly Joſt. their Superiorities- , and - the third -whoſe Honour flept , but dimi- 
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niſhed not , had precedencie of place, and his Enfign flew before the other eye 
after. 

5. TyÞ Enſigne hath this Dignity to have,a Guard ever about it, which no othey 
Officer hath 3 neither is it to be difimbogued, or unlodged, without a ſpecial Guard, 
attending upon it both of Muſquetteers and Pikes; ( And fo for a Cornet with his own 
Squadron of Horſe, ) Alſo in the field itit be in particular Diſcipline or otherwiſe up- 
on an Alt , or ſtand , at ſuch time as the Army 'or Company are to refreſh themſelves 
with viduals or otherxcfi, inthis caſe. the Enfigne ſhall by no means. Jay his Co- 
lours upon the ground, or put them-in unworthy or baſe hands, but he ſhall firſt 
furle and fold them up and fet the butt end on the ground ſupported with the Ser- 
jeants Holbearts, and the Enſign himſelfſhall not-go from the view thereof, unleſs he 
ſhall leave a ſufficient guard-for them. . | eas. | 

6: An: other dignity. ofan Enſign 1s, If a Noblemen or an Efquire will take up» 
on him the Command of a private Company, and have no other ſuperiour place in an 
Army, and a,mean Gentleman hath the like equal Command but a great deal more 
antient, although there ought to be a reſpe& it they ſhould happen in company. unts 
| the worth and quality of, the perſon; yct the meancr -Gentlemans Colours ſhall fly 

'  beforethe other. | | 
As this-hath been the antient praGiſe in the Wars, how.then do thoſe Captains de- 
| baſe themſelves, and their Enfigns, 'to. ſuffer young Captains .toſtep:in, ( either by 
greatnels in,quality or favour.) to fly their Colours before them ,e>c. 
2. Every Enſign hath his. Dignity,although he is wholly to,be at the Captains Com- 
mand, yet 1n juſtice no Captain, nor other Officer can command the Enfign-bearer 
from his Coloars, for they.are as man and wife , and ought not to indure a ſeparation 
nor can he be commanded with his Enſign to any baſe ( diſhonourable ) place os 
Aion: And hence it is that to this day, this place, . and. mark-of Honour is held in ſuch 
a venerable & worthy ez;mation amongſt the Spariards.and Italians that they will nor 
allow of any ſecond between him and the Captain, as the name of a.. Lieutenant to 
be amongſt them, thinking it to-bea ſuperfiuous charge and command, becauſe itis in_ 
their judgments a lefleningand a bateing of the Knſignes Honour. | | 
But in this although we eſteem an Enſign very honourable, we in Englaud 
differ ftrom;them, owning the place.of a. Lieutenant to. be. honourable and neceſſary, 
who ought to be a man of moſt approved experience for he takes from the Cap- 
tain thoſe . heavy burdens, .which otherwiſe would: make the. Captains trouble in- - 
ſupportable , nor can the Enſign diſcharge them unleſs he neglects his care and duty 
to his Colours, E | 
| 8. As for the. dignity, of the Enſign in Exgland, ( not medling with the 
| Standard Royal ) to a Regimental, dignity 3 The Colonels#*Colours - in the firft 
| _ place isof a pure and-clean.colour, without any mixture The Lieutenant Colonels 
| only, with Saint Georges Armes in the upper. corner next the. ftaff; The Majors the ſame; 
but in the lowex and outmoſt corner with a little ſtream Blazant, And; every Captain 
with Saint Georges Armes alone; but with ſo many.ſpots or ſeveral Devices as pertain 
to the dignity of their reſpeCtive places. Wh Ts 

But with us in Exglazd;; placing and; ; diſplacing is left. to the Generaliſſimo, &c. 
and (© to his ſubſtitttes, ox deputies : Itis to..me a ridle that any. perſon who cannot 
be ſtained with the. leaſt blemiſh ſhould loſe his advancing honour 3 But kiffing 
goes by. favour; : 
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Cnar. V. . 
Of Diſgraces to the Enſign, 


Pere are as many diſgraces that belong to the Enſign as dignities 3 I ſhall for 

i brevity ſake mention but ſome few-: all which muſt proceed from miſtakes in 

one of theſe three, Unrhilful compoſure , Neghtgent government, or Raſh 
ations. | | 

1- Touching V»ckilf) compoſure, either in falſe making, or bearing of Enſignes z 
and 'that you may be informed for the compoſures thereof, I cannot better it than to 
declare to you Markhams own words out of his Souldicrs Accidence pag: 31. He faith, 
< There muſt be in Military honour nine ſeveral faces,or complextons, that is to ſay , 
« two which be called Mettals, as Tellow and IVhite,figuring gold and Silver 3 and ſeven 

* whichare called proper colours , as Black, Blew, Red, Green, Purple, Tunnis and 
Ermane. | | 
« Andhere it is to be noted that no mettal is to be carried upon mettal : And for the 
« ſignification of thoſe colours you ſhall underſtand that | | 
<« r.YPellow betokeneth honour,or height of Spirit, which being never ſeparated from 
&« Vertue, of all things is moſt jealous of diſgrace, and may not indure the leaſt ſhad- 
« dow of imputation. | | 
«2, White ſignificth Innocencie,or purity of conſcience, Truth,and upright integrity 
«© without blemiſh. 
< 3. Black -ſignifieth Wiſdome,and ſobriety,together with, ſevere correction of too 
©* much! Ambition, ' being mixed with Yellow, or with too much belicf or lenity 
<* being mixed with White. uf io, ? ; 
« 4. Blew-ſignificth Faith, Conftancy, or Truth in affection. 
« 5. Red fignifieth Juſtice, or Noble - worthy Anger in defence of Religion, or 
« the opprefled:- tn fn: | | 
x6: wore ſignifieth good hope, or the accompliſhment of holy and honourable 
© actions. = Ss 50” | | | 4 | » 
*7. Purple fignifieth fortitude with diſcretion, or a.moſt true diſcharge of any 
: «© Truft repoſed. "s | | 

® $8, Tunnis or Tawny, ſignifieth merit , or deſert, and a foe to Ingratitude. 

« 9. Ermine, which is only rich Furr, with curious ſpots, ſignifieth Religion, or 
< holineſs, and that alf- aimes are not divine objects. 

«Row from theſe colours and their mixtures are derived many haftard and diC. 
<* honourable colours,as Carnation, Orenge tawny,Popengie, &c.which ignitic Crafs, Pride 
* and wantornneſ;.So that all Commanders are left at their own pleaſure for their mix- 
© tures, but with theſe conſiderations 3 As, | 

_* 1. Not.to put in his Enfign his fall Coat-Armour. 
42, Not to bearone black ſpot and no more in his Enfign, for it ſheweth ſome 
\ «*blemiſh in the 'owner, if the ſpot be round;ſ{quare, or of equal proportion. 
. *3. If the ſpot be unequal , it ſignifieth a Funeral or deadly revenge. 

* 4. Not to carry words in his Colours without a Devicez nor a Device without 
<* words 3 but Device with words, and the words not-to exceed four in number, for if 
<« there be more it ſheweth imperfe&ion. 

*©5. Not to carry more Colours than two 3 except it be for ſome ſpecial note, or 

= the Enſign of ſeveral Kingdoms, it is a Surcharge and eſteemed folly. Ws 

2. Yaving ſhewed the true Colours, and the diſgraces that may ariſe in the com- 

' poſure of them , as mentioned by Mr. Markham, I come to the next diſgraces which 
proceed from. Negligence in Government as in carrying his Colours furl'd ( or folded) 

_ up when they {ſhould be flying, or to let his Colours fly, when they ſhould 
be folded up 3 or to diſplay ( or flouriſh them) 'when they ſhould be carried without 


any 
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any hand motion3 'or to carry them without motion when they thould be diſplayed; 
or to vaile them when they ſhould be advanced, or to advance them when they 
ſhould be' vailed. | 

Ts lodge or diſlodge Colours without-a Guard 3 or to ſuffer any tian to handle 
them that hath not a lawful authority. Now the avoydance here of is ſufficient to 
keep any man «rom grols errors, . 

3. The laſt diſgrace as to” the dignity of the Enſign is 

1. From the ra{hneſs and unadviſedneſs FAGions z when he is in ſafety out ofa 
phantaſtical bravado to thruſt himſelf into.danger 3 as to charge the Enemy' when he 
ſhould Rand fill : It is not only a diſgrace 3 but .the offence hath been adjudged 
worthy of death, although he -may obtain victory by that forward action, | 

2. Jf in a, March, Battalia, or ſetting of the Parade, or upon any other Military 
imployments, he ſhall miſplace himſelf, it is a diſgrace. 

3- Jf in a battel, skirmiſh, or fight where the Enſign is put to retreit, his Colouts 
ſhall be furled ( or folded) up, or ſhouldred and riot flying and held forth and 
extended with the left arm, and his Sword advanced in his right hand , his Co« 
lours are diſgraced and ſuch retreit is baſe and unworthy. | 

4+ If the Enſign-Bearer ſhall happen either in battg} or skirmiſh to be lain,and ſo 
the Colours fall to the ground, if thoſe, or ſome of thetn next adjoyning threreunto 
do not recoverand advance them up, it is not onlya diſgrace to the Entign, but 
an vtter diſhonour to the whole Company 3 as I have declared, that it the Colours 
be loſt , there muſt. be a ſevere accompt given for them : And indeed a greater 
act of Cowardice cannot be found, than to ſuffer the Colours to be loft. 

There is an antient preſident, but freſh in memory, that in great defeats wheri 
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Armies have been overthrown, ſcattered and diſperſed fo that particular fafecty hath 


made men forget general obſervations z even then, the. Enſign being wounded to 
death? and deſperate of all relicf, hath fiript his Enſign from the fiaft and wrapt ot 
folded it about his body, and ſo periſhed with it : This Enlign, cannot be ſaid to be 
loſt, becauſe «the honour thereof was carried with his freed Soul into Heaven, to the 
poſſeſſion of the eternal fort for ever: Now in this particular the Enemy cannot boaſt 
ofany Triumph if then purchaſed, more than every Sexton may do 'when he robs 
the dead . of his winding ſheet. 


Thus it hath been reported that Sebaſtian King of Portugal ' at the battel of 


Alcazar: AndI have read of many of our brave Engliſh that thagWyed at the renowned 
Battel at Newport , and have heard that many have ſo done in thefArmy of our late Sos 
veraign of ever bleſſed memory. | INE 

s. And laſtly, If any man ſhall recover the loſt Enſign arid bring it away flying, #4, 
no matter how low in condition the man is, if the Captain upon any after confide- 
rations beſtow thoſe Colours upon ſome other man; it is a diſgrace both to the 
Captain and his. Enſign , for he doth injury to Vertue and di courage Va- 
lour. | | 

Obj. But ſome may obje& that upon compoſition with the party deſerving; the 
Captain may diſpoſe of his Colours where he pleaſeth : I confeſs 1t true, but if this 
compoſition be forced it'is injurious 3 And if it come by a voluntary e onſent of the paz- 
ty, it is baſe and moſt unworthy in hin alſo. | | 
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Of the right- uſe and ordering of the Enlign 02 Co- 
lours ; with the Poſtuges and Flourithes there- 
L ' © unto belonging. 


Oy ge beſt Remembrance, I have given you a Catalogue of the Diſgraces, 


-_ 


* fo ſhall here inſert as tomy knowledge the true ule of the Enlign, whereby 


£L A. thoſe injuries may beavoyded. | 
' A. And firſt, you ſhall underxGand that in all extended Marches (and, not drawn into 
a Body ) as when they march either into a Friends or Enemies Country; or otherwiſe 
are conducted to ſome remote Randeſvouz 3 here the Enftigni(or Colours) ought to be 
half fur'd (or folded) up , and half flying , ſhall be ſhouldred and born a little croſs 
the Enfign-bearers neck , wit his hand extended a good diſtance from his body, and 
his left hand upon his fide or hilt of his ſword 3 this 1s texmed a marching in 
State. Fo ay | Fo 

2.. If he ſhall enter into any City or great Town 3 then he ſhall' unfold or open 
his Colours , and let them fly at full length, and carry them in hisright hand cloſe 
- under 'the_ hoſe, with a lofty hand 'and extended arm : This is a marching in Tri- 
umph 3 but if the wind blow fiift, or there. is a weaknels .or weariſomnels inthe 
Enfign-bearcr ,.then he may ſet the butt end againſthis waſte and not otherwiſe 3 and 
15 to have but one hand upon his aft in any march whatever, my 
3: In all Troopings the Enfign ſhall ever be furl'd and carricd in the ſame Poſtures 
as the Pikes ought to be. oo by | 

4. Wyen the Company. 15 drawn up into a Body , 'the Colours muſt be flying 3 
and by W's Way ,.incaſe the General or ſupreme of 'the Wars, or any Noble Stran- 
ger worthy of reſpe&,do come, immediately. upon his or their approach, the Enfign- 
bearer in all humility is to bow. the head of his Colours , waving them with the bow of 
his body, and to rayWboth it and himſelf up again : And as the ſaid perſon ſþal) paſs a- 
way, the Drum beat , and the Colours ſhall be diſplayed : This alfo the Enſign 
ſhall do in all Marchings, or other motions of Civil Exerciſes, where your Superi- 
ours paſs by you, or you by them : Nay.itis expedient and fit ſoto be done to any 
Gentleman , that is your familiar for it is no more but as the vailing of your hat, 
or giving your friend; courtehe. SR 


- 


5. ow when the Body 15 drawn up into Battalia and the Enemy within view . 


x / 


thereof, then every man being in his place is to expreſs all the Gallantry he can, and 
eſpecially the Enfign-bearer cither in diſplaying his Colours ftanding , marching , charg< 
Ing and retreiting. ( Or retiring 3 ) and all theſe ought not to be done at one time, but 
when.the bodies are joyning , and they muſt be done with great reſpe& , for to uſe 
the Poſtures direGly to the motion or ſtanding of the Body; and not to do asI have 
ſeen ſome in ordinary Milztia Diſcipline , that have but one or two motions of their 
| Colours , upon and for all occaſions} as if true Honour had ſuch weak inventions 5 
this without doubt is moſt baſe and unworthy. | | 


'To p2oceed to the Yoſtures of the Enſign. 


_ Tyey are in general as followeth , ſo well as I can expreſs them; for they are bettes 
in execution , and to be taught by example, than any pen can deſcribe them. 

I- Lo change them with a plain wave from hand to hand. | 

2. Lo change them with lofty turns from hand to hand; each hand performing 
their turns before you deliver them, as from the right to the left , and from the left 
to the right, as at firſt, eas nes 


2. From 
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3-: From the right hand with a waveand lofty turn jutting the Colours upon the 
left {houlder, and railing up with the ſame hand again, and.with lofty turns to de- 
liver 1t into the left hand, that ſo thereby you may execute the ſame upon the right. 
ſhoulder , and after the turns, to deliver it into the right band, as at hit. ae 

4+ With (and from) the right hand with lofty turns throw your Colours under the 
Ictc arm, recovering, them ſpeedily back with conceived Florithes, you deliver them 
into the lett hand : you may execute the ſame with the left hand. 

<5. (With turns or flourithes you bring the butt end of the Raft to your left hand 
torning the palm of your left hand outwards. ( but not for the reception of it) and 
with the ſame hand only throw it off upon its turn with a flouriſh to deliver it into 
the left hand , -and to perform the lame with the left hand , and deliver the Colouts 
into the xight hand, as at firſt, Wy 

6. With lofty turns bring the Colours over the head down right (but not too low) 
before, and railing-it again , with the fore-turn and back-turn over the head , chang- 
ing of hands and delivering as before. | 

7. From the right hand deliver into your left hand with the palm of your hand, 
uppermoſt , the butt end of your ſtaft turning it backwards upon the left ſhoulder ; 
and turning it over the head with the {ame hand , you deliver it into the right hand 
after the ſame manner, which being performed with the right hand you proceed 
to the next. : 

8. From the right hand with lofty turns , fore-turns and back-turns , you deliver 
your ([taff into your left hind , and wheel it with the ſame hand on the ſame fide; and 
atter your recovery'to deliver it into the right hand , performing of the ſame and 

roceed. 
: 9. From the right hand upon the left ſhoulder , raifing it and turning with its back- 
curn into the neck; with its returns and lofty florithes over the head you deliver the 
Colours-into the left, and with the left hand upon the right ſhoulder you execute the 


——— 


ſame, delivering them into your right hand as at firſt, 


19. *Tis by ſome termed the Figure of eighth 3 that is with the right hand the half 
wheel on the left ſide, and (o back on the right fide, and then delivering it into the left 
hand to perform the fame. | Sa 

- 11+ Lo turn it round the head oftentimes upon the palm with your fingers of your 


' right hand, ſo recovering it, with lofty floriſhes you deliver it into yourleft hand 


to perform the ſame, and ſo delivering of them into the right hand. 

And if it be your pleaſure to be compleat in the Exerciſe. of them , you go back to | 
the tenth, and ſo conclude with the firſt. | | whe he 

And in your concluſion I have ſeen ſome to furl them up as they diſplay them , and 
{o to open; them again. 

But to furl them up in the'field 1t is moſt ridiculous. 4 | 

Dthers there are that I have feen to round them oftentimes about their tniddles & 
but I cannot jiltifice it upon anyMz#:tary accolnt. CET dts | 

Drhers I have ſeen , that thinking to diſplay their Colqurs brayely delivered then 
from hand to hand under leg 3 I muſt boldly inform (ach as uſe it ; that *tis a de- 
baſement to the Captains Colours, and an unworthy Aft in the performers of it. 

J told you of ſome particular Poſtures and proper for the Enſign-bearer to obſerve. . 

1. Standing , when the-Body ſtands , you are todifplay the Colours, ts and fro 
in a dirce circle, and changing from harid to hand, and no more , without you are 


commanded to ſhew the excellency of your parts 3 but be ſare to be well guarded when 


you ({hallbe ſo commanded. / | | | 

2. Jn mirching, the Poſture is to diſplay the Colours with the right hand only; caſt- 
ing the Eafign till forwards, waving it cloſe over and by the right ſhoulder, never 
croſſing the Body , but (ill keeping it flying on the out-ſide of the right ſhoulder. 

3. Lhe charging Poſture is to carry the ttaff extended {ireight forward before your 
body, waving it te and fro as high as your boſome , being ready to give the aſhfiance 
or aid with the left hand for the preſervation of your Colours, or to offend the Enemy 
if occaſion require. | | 
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The-retiring oz retreiting poſiure is a mixture compounded of the three former 
for in the firſt retreit, or drawing; away of the Company, he ſhall ulethe-poſture of 
marching, but if the Enemy preſs near upon him, he ſhall ftand upon his guard, and 
aſe the poſture of charging 3 and in fine, having quit himſeltof danger, he ſhall uſe the 
ſtanding poſture a little, and then march or troop away, according to the dirc&j- 
ons of the commander. | 

And laſtly, when the Enſign returns from the field, and.is to be lodged in former 
times the Licutenant had the Vanguard 3 but that I ſhall not infiſt upon, becauſe I have 
obſervedit to be left oft by able Souldiers. 

The Captain leading them out of the field, and coming, near the place intended to 
lodge his Colours,Conyerts the ranks of Muſquetteers of both diviſions to the right and 
left outwards and joyns them 3 and being ſo fixed, the body of Pikes ftand in the reer, 
and the Enfignin the head of them, the: Captain before the Colours, with the Drums 
and Serjants.guarding the Colours on each fide, and the Lieutenant behind; the En- 
ſign bearer, and a)l being advanced, ſhall troop up with the Colours furl'd to his lodg- 
ing or quarters3 and as he approacheth thereto,he ſhall with a bow to his Captain carry 
in his. Colours 3then the word ſhall be given to all the Muſquetteers to make ready 3 that 
being done, they ſhallall preſent, and upon the beat of Drum, or other word of com- 
.mand, give one intire Volley; and then command every Officer to goto their quarters, 
and to be in readineſs upon the next ſummons, either by Drum or Command. 

It may fall out, that time will not permit this large circumſtance z then the whole 
company being drawn up in a body ſhall troop up to the place, where the Enfign ſhall 
quarter, to ſee the colours ſafely lodg'd, which being effected, the Muſquerteers ſhall 
with one intire Volley diſcharge their Muſquets, and ſo depart to their reſpective quar- 
ters z commanding all upon the next ſummons to be in readinels, &c., 

And1 might here adde che funeral poſture : if for a private (ouldier; the Enfign- bea- 
-xrer is to marchin his place on the head of the Pikes, with the Pikes trailing revers'd, but 
the Colours furl'd and revers'd only : Butif it bea commander that is to be interred, he 
is thento march juſt before the Hearſe, with his Colours revers'd, &c. 

If Ihaye:.writ anything amiſs,” or omitted any thing as may prejudice the honour 
of the Enſign, I beg your better advice, for it was in the years 164 1. and 1642. that I 
minded any of theſe military actions 3 therefore for any error herein, let the length of 
time plead my excuſe : Powever, 1 could wiſh that -every Enſign would but obſerve 
theſe rules, he would then the-better know his own worth, - and what duty licth incum- 
' bent upon him; and being careful in the performance'of them, his own honour will 

be diſplayed in his Colours. | 


 SirFrancjis Vear's notes of Direction how 
' far every mans office in aRegiment 
doth extend, and the duty of eve- 


7:' The Office of a Collonel. | 


diers, and men of War, of-what degree ſoever they be, that.do put themſelves, 
or art by ſuperior authority put'and ranked under his Regiment, are all 

to reſpe& his commands, and obey him asfully as they would the chiefe: | 
2. Alſo, He ſhall ſec all-orders, commands and direQions, which are delivered him, 
by the publick ofhcers of the Army, for Guards, Watchings, or any thing elſe, for 
matterot juſtice, or tor ordering of the Troops, executed. . Furthermore, If he him- 
ſelf find any mutiny, or diſcontented humours tending to mutiny, or extream outrages, 
7 "IE 


I. ; F Very Colonel is to command all his Officers, Captains and other ; And all Soul- 
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or diſorders, or {hall by any of his Captains, Officers or Souldiers bc informed of any 
Cuch,be ſhall forthwith advertiſe the-Generals: And if he find any other fault,negligenc® 
or {werving from either directions given, or the policy of the Army ſet down: he ſhall 
ſtraight way acquaint them, by whom ſuch-direcions did come, or were brought unto 
him, or ſome other ſuperiour Ofhcer, it he can conveniently acquaitit them with it, and 
ſhall produce the party fo oftending, with theWitnefſes and Proofs,that order may be gi- 
ven forthwith, and jultice done 3 and it hefail to give this information of any thing he 
knows or hears, he ſhall be-deeply faulty : Or if any ſuch'thing paſs without his know- 
ledge, he ſhall be thought of worſe Government than were fit fora man of his place 
and charge. | | | | es 
\-3/ Allo, In Lodging, every Colonel ought to lodge as near as he can in the midi 
, of the quarter alligned for the Regiment,” becauſe he may: beſt give dire&ions for the 
whole. | 8 EOks >, 
4. Jn marching, he ſhall'be at the end of the Regiment that is neareſt the Enemy 
(that is to ſay) in the head of a Regiment going towards an Enciny, and in the rere- 
guard going from'the Enemy's and he ſhall not go from thence except it be tor oxde- 
ring of his Regiment or ſome extraordinary occalions. | 
'5. Dnce every week the Colonel ſhall call-together all his-Captains,' and ſhall en- 
quire of all offences in his Regiment; and examine the nature and quality of ſuch of- 
tences, to-prepare the cauſes for a more ſpeedy hearing in a Court Martial: | | 
6. All Colonels ſhall repair to a Court Martial, -as ofterias they ſhall be warn'd, and 
ſhall be aſſiſtant to the Lord Martial, in the cauſes that ſhall be there in queſtion 3 or 
belonging to the juſtice of the Army. Dy Ee on ny en Li 


2. The Office of a Lieutenant Collonel... 
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1. The Licutenant-Colonel, when the Colonel is in preſence, is' to afliſt and obey 
him, in ſeeing all the directions. that are. delivered: by anypublick Officer, or ſuch as 
ſhall be within the Authority'of a Colonel to command, executed. And in the abſence of 
the Colone], he ſhall have the command that the Colonel hath himſclf. _ | 

2- Pe is to lodge ever on the right hand of his Colonels lodging, 'asnear to theend 
of the quarter as roveneny > 4h PR CR rS Leer BS 

- Jn marching or imbattailing, 'whenſotver the Colonel is in ELL RT IP oe 
the head of the Repiment] he ſhall be in the reer 3 -and when the bo oy - of 
Colonel ſhall be in the rereward, he ſhall be in the head. Ward, fo : 200. 


3+ Df the. Office of a Serjant-Majoz. 


2+ Þe ſhall in the preſence of his Colonel or Lieutenant.Cglonel be afſiftant to them, 
or either of them,in ſeeing all orders, and'direddions executedand performed, and in the 
abſence of them both,to have the ſame authority as the Colonel himſelf:He ſhall lodge on 
the left hand of the Colonel, as near the end of the quarter as may be with conveniency. 
2. Jn marching or imbattailing he ſhall keep as near the*end oF: the! Regiment as he 
can, ſometitnes bn the.ſide,that ſo he may overlook theorderof the March. 
3. Ye ſhall come to the Serjant-Major-General to receive the word from him, if 
there be no extraordinary cauſe to hinder hitm; ' And whenthe hith received the, word, 
he ſhall deliver the word over to the Serjants of every company-ui the Regiment, who - 
are to come to him for it, Gen | Ss = 
4- As he doth receive dire&ions for marching, imbattailing and placing of guards 
trom the Major-General; ſo he is to deliver the ſame to the Captains of the Regiment, 
and call thoſe to whom it doth pertain, and ſee them executed. En 
- 5. Every night he'is toviſitall the guards of that Regiment, and to keep turn of _. 
Watches,” marches and going tothe Wars or ſending Troops (or companies) upon 
tervice, to the end that both the labour and honour may be equally divided. oY 
| Bbb 2 | * By 
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By the way you may> obſerve : whereas the Serjants of every company are' to be 
afſiltant to the Serjant-Major of that particular Regiment for the dividing of their ſe. 
veral Corporalſhips or ſquadrons, files or half files, for the making up of any body, 
formor figure according to directions, &c. | 

So the Serjant-Majors of Regiments, are to afliſt the Serjant-Major of an Army, to 
bring in what divilions or bodies ſoever ſhall 'be called for 3 and the Serjant-Ma. 
jor General is ſo todo to the Martial of the Field : And that his duty may be'pertormed 
with all careful ſeverity; the Serjant-Major is allowed his Hakncy to peed it from 
Company to Company, to ſee that every Company. be in his true form3 and not to 
ſuffer any man' whatever through Pride, Stubborne(s, Negle&, Covetoulneſs of Pil- 
lage, or by. any other dilitory, and weak excule, to breakout of his rank, or to diſpro- 
portion any part of the body, by any rude-or uncomely poſture, but ſeverely to rebuke 
the ſame, and compel a ſpeedy reformation, ; 

But out of an-Army,: both in field or otherwiſe, then the office both of a Serjant- 
Major and Marſhal ſhall be in himſelf; he ſhall ſurimon Courts of War, with the a{- 
filtance of his Captains, to. proceed to trial againſt offenders, he ſhall proportion all 
allodgments, encampings, and with his beſt skill fortifie the ſame 3 and ſhall upon 
Sarge ah the battel (yet with this limitation, to take dire&ions from his ſuperior Of- 

cer, Ofc, | | | | 

And as you ſee he is to take care of all Watches and Guards about that Regiment : 
ſoif there be no greater Officer than himſelf, there to give, the word, and to appoint 
the Court of guard: and Sentinels but if there be a ſuperior Other, then the Serjant- 
Major ſhall receive it from him, and ſo give it to the Captains and other ſuch inferior 
Officers as ſhall have the guard that night. 

In ſhort, a Serjant-Major ought tobe dutiful to all his Superiours by whom he is 
to be directed : he ought to be an experienced Souldier, and of a valiant and undaun- 
ted behaviour. 


-*4.5-.. 4. The Officeok a Muarter-maſter- 

1. He ſhall in all changing of lodging attend the Quartermaſter General,and take the 
Place afligned by him for the quartering of the Regiment, in ſuch form as.the Quartet= 
maſter General ſhall: dire& him, and there he ſhall-appoint lodgings to the Colonel 
and the Officers according to their places that they axe to take in the Regiment, both 
intownand field. X-Fi ring Ty 

2. Ye ſhall lodge ſuttlers of that Regiment in the hindermoſi part of the quarter, at 
{uch diſtance as the Quartermaſter General ſhall appoint. | | 


3+ Þis place is to lodge on the back fide of the Quarter, bchiAd the lodgings of the 


Lieutenant-Colonel. 


- "-4-" The Office of the Pzobolt: | 
—- Pe (hall (ee all Proclamations,Orders,or Decrees that ſhall be publiſhed by the Pro- 
voſt-Martial of the Army, likewiſe to-be publiſhed in the Regiment whereof he is 
Provof., NE | | 


' 2. Alſo he hall keep, all the Priſoners committed tohimzand once a week give notice 
tothe Provoſt-Martial-General of all the Prifoners within his charge, and of the caulc 


of their committance. - ) 


_- Z- Furthermvze; He ſball overſce all the Viftuallers of the Regiment, that they fhall 


neither at unreaſonable' prices, nor at unlawful hours: ſell their vicuals, and ſhall on 
the other fide be watchtul that no wrong be done, and if any.be, that forthwith the 


party doing wrong, ſhall be brought before ſome officer that hath Authority to yield 


redrels,and to that end he ſhall go about the Quarters once every forenoon, once in the 
afternoon, and once in the dead time in the night, if it may beconveniently performed. 
| 4. Ve 


_ — —————— —— — = 
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4. Ye ſhall have an accompt given him. every night of the Vitualer, what vicual 
is in the quarter, and he ſhall. carry the notes. thereof to the Provolt-martial of the 
Army» | 
. Pe (hall when preys ( or booties ) are brought in, aftet the Provoſt-tnartial 
general hath divided them to the Regiments , divide them to the ſeveral Companics 
he is Provoſt-martial of. | 

6. Yeis to ſee the quarters kept clean and (weet 3 all garbage and filth buricd 3 no- 
thing that may annoy the quarters ſuffered to be at ſuch a dittance as ſhall be appointed 
by the Provoſi-martial of the Army. _ 

+ .7. Ye ſhall lodge in the midſt of the Victuallers of the Regiment. | 

8. Ye ſhall come to the Carriage-maſter for directions where the baggage of that 

Regiment ſhall march, where they ſhall aſſemble, and what wayes they ſhall go, 
which directions he ſhall perform: and after he hath given the firſt place to the Colo- 
nels baggage he ſhall place by turn the reſt as the Companies do march. 

9. Alla he ſhall ſee the wayes made for the Carriages acchmpanied with tnen ſut- 
fhcient, and with inſtruments to help and amend every thing that is amiſs in the 
wayes,. or Carriages, and if any carriages be unable to go, he ſhall provide that it may 
be no hindrance to the reſt, | 


| The Officers of a Foot Company, 
i The Office of a Captain. 


x. Pe hath proportionably the ſame Command over his Company, as -a Colonel 
hath over his Regiment ; and ſo alſo all his Officers and Souldiers are to obey him. 
2. When he recciveth his Company and his Arms he is to choſe his menand to fort 
them to his Armes as he thinks fit , &c. | | 
2. Pe ſhall choſe his Officers ſuch as cither have had the like place before or ate of 
Experienceand good government, or ſuch as have made themſelves known to be-fit 
for the like. uy | 
4+ Pe ſhall divide his Company into Corporalſhips. | 
5. Ye ſhall take care and labour to teach all his Souldiers the carriage and uſe of 
their Armes, to keep their order in marchings and imbattailings, and to underſtand 
all manner of motions and the beat of the drum, and to this end he ſhall have ufual 
times of Exerciling, which ſhall be once a day at leaft, till his men be perfect. 
| 6. Jn the marching of his Company alone he ſhall be in the head of his Com- 
| pany going toward the Enemy, and in the Reer-ward coming from, an En- 
nemy- | | 
> th Marching withthe Regiment; he is to receive his dire&ions from the the Ser- 
jant-major of the Regiment,( and to carry the ſeveral ſorts -of weapons as ſhall be by 
him directed : and to every one of the divifions of his Company appoint ſach an officer 
as the Serjeant-major'ſhall dire: ) and for his placeit ſhall be where the Serjeant-ma- 
jor ſhall align, 
 *'$. In imbattailing heis to order his Company as the Serjeant-major ſhall direc 
| him, and to .be himſelf where his Colonel or ſuperiour Officer ſhall appoint 
him. | | 
9- Jn lodging he ſhall take that according to his degree and place in the Regiment, 
and (ee that be ordered according to'direion. . | 
ns 10. Ve ſhall have his quarter kept ſweet, for healthfulneſs, for quiet, for order, 
4 eſpecially in the night. Ra > ih : 
11» Jfhis whole company be to-march he ſhall draw off his company and ftand 1n 
| arms , attending the dire &ions of the Serjeant-major. 
- 12. Wyen he 1s brought to the place of his guard, he is to take the direction. of 
the Serjeant-major of the Regiment, for the placing the Corps du guard 5 ſetting his 
GEcc | Sentinels 
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Sentinels, and ſending forth his rounds, and to fee - his directions performed, and 
riot to abandon his Ghard till he be returned, or whatſoever 15 diſcovered or brought 
to the Court of Guard where he is, ſhall by himfelf be ſent tothe C.-——of the 
Watch; and he ſhall make goed his if he be not by a Superiour Othcer commanded 
to retire. 

13. Jfhe hear or know of any mutiny, or diſcontented humour tending to my- 
tiny, outrage, or diſorder committed by any of his company, or within the quarter, 
he ſhall forthwith advertiſe the Colonel of it, or ithe be in the way, ſome. publick 
Officer of the Army, and ſhall arreſt and bring forth the party fo offending,and all 
ſach witneſs and proofes asare to be produced, of which if he tail and know it, 
he ſhall be held very faulty, and if ſach eſcape him he ſhall be held unworthy of his 
_ place. / | 
: 14. Þe ſhall ſee thoſe of his Company that do better than their fellowes, advanced 
and incouraged accordingly, and to all he ſhall doe right, both in their place, and 
things thatare due unto them, and ſhall as far as in him lieth take care for the com» 
forting, and preſerving them that are hurt and ſick. x] 

15 Jn matter of ſervice he ſhall do all that is commanded by any ſuperiour Officer, 
that hath authority over him, in the beſi ſort he canz without either exceeding his 
Commiſſion or doing leſs. | | 

16- When he is alone with his Company, he ſhall be very diligent and careful both 
in his march and lodgings, and if he be put to any extremity, he mult look to make an 
accompt 3 therefore he ſhall do his uttermoſt both by judgment and by valour to free 
his Company , &c. 


2. The Office of a Lieutenant- 


1. Pe ſhall when the Captain is preſent be aſſiſtant to him in ſeeing all direcions 
performed, that are commanded by a ſuperiour Officer, or all ſuch as his Captain hath 
authority.to'command 3 Andin the abſence of the Captain he ſhall have 'the ame 
authority as the Captain hath. 

2: Jn a march if there be no Company but his own, he ſhall be at one end of the 
Company when his Captain ſhall be at the other, and if the Company ſhall march with 
the-Regiment he ſhall take ſuch place as ſpuperiour Officers ſhal affign. 

3-Veis to lodge onthe right hand of the Captain as near the end of the quarter 
as may be convenient ; And ſhall in' all ſervice, and at all times help/ to keep the 
Souldiers in diſcipline.and obedience z and ſhall perform all things commanded him, 
or upon occaſion neceflary to be done with valourand judgment. 


3+ The Office of an Enſign- 


' 1, Ye ſhall when the Captain or Lieutenant be preſent be aſſiſtant to them, or ei- 
hereof them , and in their abſence he hath the ſame authority the Captain 
ath. | | | 


2. In his march he is to 'carry the Enſign, and to take ſuch place as ſhall be aſſigned 


himz and if his Company be alone , heſhall upon entering the quarter, 'going out of | 


his quarter, going, upon the guard, or upon the fight gf an Enemy , carry his En- 
gn advanced and flying 3 and if he march with the Regiment , he and all other 'En- 
11gns- of the Regiment ſhall do as the Colonels Enfign doth. | 

3 - In fighthe ſhall never carry his Enſign Advanced and flying, without offering to 
_ uſe itin any kind of offence , beinga ſign for-a Company to gather by, and therefore 
to be preſerved, for which caufe he may uſe his (word. Rs 
ot It he march with other Enfignes he ſhall take the place as ſhall be affigned 
Nim, | | 
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s The Enſign ſhall never turn his face out of his order, or ſtart from any danger, ot - 
forſake bis Enſign upon pain of death: | 

6. (lyenſoever the Drum ſhall beat for the Companies gathering, he ſhall be-in the 
place and ſhall {ce the Enſign well guarded, or be ready to march or do any thing 
for the lervice: 


— 


4. The Office of a Serjeant: 


1-Af all the Officers before named be out of the way by any accident,the Eldeſt Serj ant 
is to Command the Company next. "is 

2-In aſſembling the company he ſhall ſet every man in his place,and if any be miſſing 
he ſhall ſeek them out, and have power to correct them ( in theabſence of his ſuperi- 
or officer ) and if any be defccive and cannot be found he is to acquaint his Captain 
/ or chick officer) of it, | 

7. Wyen the Company are afſetabled and fet in ordet,he ſhall march on the outſide, 
where he may belt {ce the order of the march,and take care and charge of their ſeveral 


 Corporal{hips. 


4+ Lyougy it be uſual to underſtand the uſe of Armes,and all things that belong to a 
Souldier, and though by cuſtom he is to lead the Muſquetteers to hght eſpecially in-a 
lone Company, (inall which caſes heis to follow the directions of his Captain or the 
ſuperior Officer in his abſence,) - | 

4. Pettor his more particular directions how to lead his Muſquetteers after he 
hath brought them up to that ground, and in that number, and order, that his Captain, 
or ſaperior ofhcer hath commanded him 3 he ſhall make every man to come up cloſe 
to him, and he ſhall ſee that they take their level and diſcharge to good purpoſe 3 
And he ſhall ſee that they keep their order, as well in going on as retiring. | 

6. Jf he be joyned with other Companies , he ſhall follow the dire&ions of him 
that commands in. chict, and carefully look to that part on which he is aſſigned 
to attend. | 

7. The Eldeft Serjeant ſhall lodge in the skirt of the quarter right behind the Captain, 
and the other in the ſame ſort right behind the Lieutenant, and if more, right be- 
hind the Enſign : And ini their Quarter they are to vilit' the. Souldiers and their Ledg- 
ings, and to {ee them orderly and quiet. _ 

8. Peis to fetch the Word from the Serjeant-major of the Regiment and to deliver 
it to his 'Captain, Lieutenant, Enfign, and Corporal that is of the watch 3 and if the 
whole Company watch he is to attend, and to fee the place where the Sentinels are put 
out, and to viſit them all : If they watch by diviſions or Corporalſhips , then he ſhall 
lead them,and bring them to their Guard,where he, ſhall alſo attend upon any extraor- 
dinary accafions by the Command of the Captain-of the watch. _ 

9. And while he 1s there, to advertife the Captain of the watch if any extraordinary 
diſcovery or accident of importance happen. | pe. : 

10. Ye ſhall deliver ſuch Munition either of Viduals, or of War to the Corporals 
of the Company; as he ſhall receive from the Serjeant-Major of the Regiment. 


The Office ofa Co2potall. 


1. Lhougy it very ſeldom happeneth that he hath the charge of .the Company, yet 
if ſuch an accident ſhould fall out” that all the ſuperiour Officers of aCompan y ſhould 
be abſent, then the Commanid doth belong to him. FR | 

2. To his piace belongeth properly the charge of one diviſion or ſquadron of the 
Company 3 he is to ſee them well exerciſed in their Armes, and that his deport- 
ment with them may be Souldier like : he is to deliver them Munitian of Vicuals or 
Armes, heis to-govern the Watch, and to divide the labour of his Souldiers equally, 
either in watch, work-or ſeryice, and to take care in every reſpe& to do the duties of 
2g00d Souldicr, URS : | 
Gcc2 | ;- When 
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2. When the Drum 'beateth to gather the Company together the Corporals are 
immediatly to be ina readineſs themſelves,and to call together their Diviſions,and with 
them he ſhall repair to their Enſign, and ifany of the m be wanting without leave, they 
ſhall give-notice thereof to the Captain and ſhall proſecute their faid abſence tothe 
puiſhment of them. | Ra te ng K. CO 
| _ | 4+ Be ſhall have a third part or a fourth in his divition, which being divided into 

files he ſhall himſelf be leader of the chicf file and 35 with the ſame alwayes to take 
pla ce on the right hand ofhis diviſion. | | 
| 5: Be ſhall in any caſe of default either-of leaders orjbringers up lee that they be {up- 
plied by the next. - | | 

6. Jn marching or fighting the Corporals of a Company have no Command, but 
of the: file that each of them: leadeth:: they are to {ce the opening of their files, or 
ranks, or to double the ſame, to follow the found of the Drum, and to obſerye every 
other ttiotion that ſhall be commanded by the chiet Othcer 3 Alwayes provided that 
he tart not out of his place nor uſe any Command of himſelf. | 

7. Peis to obſerve the beat ( or ſound ) of the Drum, and {hall fee them fully far- 
niſhed of their Arms;. Powder, Bullets, Match: { or Flints ) and all things ele that 
ſhall be neceſſary for the Armes they carry: whereof the Serjeant, is to ſupply 
them. 7s : | 

8. Be is to be lead by a Serjeant tothe place of his watch, and from him to receive 
the word; and dire&ions in what manner-and where he ſhall place his Sentinels, as well 
by day as in the night,which- he is toſee performed. 

9. Pix Sentinel being, placed he is, tolet none to paſs his Guard without the -Word, 


unleſs it be to the Captain of the watch , or the Serjeant-mayor , to whom after he 


knoweth them, he is to deliver the word to the firftRound. He ſhall dire& the Sen- 
tinels that every one do the like; he ſhall ſee them changed at due time, and ſhall now 
and then-viſtt them unlook'd for. One, 
10. Be muſt warn his Sentinel to give no falſe Alarms, but with as ſmall a noyſe as is 
poſlible to advertiſe his ſaid Corporal,, who upon an extraordinary occation ſhall put 
his diviſion'n Armes and give notice of the danger diſcovered to the next Guards, and 
to the Captain of the watch. | | 
i1- Pe ſhallmake good the place of his guard until he be called from thence, and 
not to {ufter any of. the Corporallhips to leave the ſame till he be relieved ;+ And 
he ſhall” fullfl -all commandements for the. entrivg. or going forth of any Soul- 
diers. R | kg | 
12. Af the coming, of his relief he-ſhall put all the'Souldiers in his diviſion into 
Arms, and ſtand ready'to receive them, and: when his Sentinelsare relieved, march 
to his quarter. | LOR | b | 
13. If during the time of, Watch, any of the Souidiers under his Corporal- 
ſhip ſhall offend, he.is to commit him, or+to acquaint. his chief officer there- 
with. | | | | 
14. If by any occaſion the Company remove, and he be drawn from the guard 
before the twenty four hours: be expired 3 and that theſame Companies lodge again 


within the ſame time 4 hen ſhall the ſaid'Corporal with his Souldiers be in readine(s 


. to watch out the reſidue of the time,and in ſuch place as ſhall beappointed. 
15. As a Corporal is next in degree to a Serjeant, fo in behaving himſelf well he 
may pretend to the'place of a Serjeant when by any accident it may be yoid. 


The Office of Lanſpzizado- ns 


- 1+ Next to the Corporal is the Lanſprizado, who is in the abſence of the Corpo- 
ral to.do his office. - Eg | : 
© 2. Bis own proper place. is to lead the left hand file of the ſame diviſion and to 
have his ownand the files. adjoyning to the fame. in care obſerving their orders, as is 


ſpccified in the Corporals office. / 


The 
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The Office ofa Dzum. 


There ought to be two Drummers at leaſt in a Company,both of them perfeC in e- 
very neceſſary beat .( orſound ) theteof, which by .curns ' are to do all the ſer- 
vice belonging to their place 3 and theretore in the field ot Garriſon, 'one of them is 
to give attendance to the Quarter, though the Company were at that time free from 
any duty. | | | 

2. The Drum having warning, to beat for the-gathering of the compatiy; ſhall go 
beating from one efid of the quarter to the other, twice 3 and then he ſhall repair to the 
Enfigns lodgings. rp 

3- While the Company march the one mutt beat conſtantly and by turns eaſe each 
other. | 5 | 

4- When the Company ſhall be joyned with others,the Drums ſhall take place. by the 
appointment of the Drurh-majot,and ſhall beat the ſame point 'of War , and bbſerve 
the ſame time that Drum doth, that is nex#to the Colonel or Chief Officer. 

5. Jt is the Olhce ofa Drum, when any of the Company are taken priſoners, to in- 
quire afcer them, and carry their Ranſom, which he may do boldly, after he hath re- 


ceived a Paſsport from the General, or Commander in Chief of the Axmy where the 


Company 1s : And when he ſhall come near any place of the Enemies,he muſt beat ( or 
found ) thrice, and not approach too near till he. be by fome of the Enemy 
fetched in. | ; | 

6. Þe is only to make his errand known, and not to diſcover any thing ofthe 
eſtate of the place from whence he was ſent which may he prejudicial to him- 
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Milicary diſcourſe 
Whether it be: better for 


L AND 


To givean Invader preſent battel, or to temporiſe 
| and defer the ſame. | 


Þ/ 


@S it is familiar and common amongſt men to be diverſe and contrarie in 
opinion'z eſpecially in every doubtful and queſtionable marter, ac- 
9 cording to the old ſaying , ſo many men ſo many minds : every man 
> mult therefore prepare himfelf with a good and equal contentedneſls to 
endure what others do cenſure and judge of his pofition, as cither their 
| reaſon ſhall lead them or their ſenſe and humour carry them. Neither 
ought any man challenge greater prerogative to his opinion than he bringeth with 
him authority of reaſon tor the fame : And ſeeing that reaſon,. joyned. with experi- 
ence, .is the only guide to dire us in all affaires of Action, whereunto all our opinions 
and judgments muſt be reſtrained, we muſt ſubmit our private conceipts to be ruled by 


very conſiderate, before we refolveand. ſet down a certainty which we intend to 


eQp | pbk 
purſue 3 ſoin this matter of War , are ſome points fo difficult as may miniſter occaſion 


4 


and queſtion of long debate, unleſs thoſe controverſies be commended to men of ſtayed 


and approved Judgment, who are not carried away with corrupt and common opini- 
on, bur adviſed and perfwaded by the greater ſtrength of reafon, confirmed by experi- 
Ence, and preſidents of the like examples : And by the way. give me leave to declare 
my opinion, that no man can fect down in writing a rule or method, preciſcly to_be 


_ obſerved in War;theſame being rather to be printed by a long practice and experience 


n a Souldiers breaſt, to be executed, as time, matter and place may miniſter, that 
upon the accident of any(in which there may be then required a new form and order to 
be uſed accordingly ) It is held for a maxime That a Prince cannot any way more 
, dangerouſly hazard his Realm and Country, than by giving an Invader Battel at his 
firſt landing, as bath been heretofore an uſual cuſtome. 

And fince it 15 amongſt things of the greateſt importance that ray concern a Prince 
and his kingdon', a people, their liberty and goods, it is to be conſidered __ ” 
| oly 


My og and experience, In things of great importance and weight, as it behoveth us 
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 6r danger (being in boats) they are. ready to retire to their ſhips a- that upon a dificulry 


hn hn 


of Invaſzon. [i 95 
{olved'upon before-hand by what means an Army Royal coming to invaid and con 
might be beſt prevented and defeated. | 

The accuſtomed Order hath been by firing-of the Beacons to put 
the Shire in Artns, and preſently all the forces to tepair to the Jan 
ding place,, and there without delay to give them battel. 

But becauſe there are other opinions, the 'reaſons of each opinion ſhall be ſer down 
and then a reſolve with ſubmiſſion to. better Judg,ihents ſhall follow. : 

Such as hold (or maintain) this old accultomed order alledge (beſides the good ſuc- 
ceſs that tnany times it hath taken) in reaſon alſo it is the belt dealing with the Ene- 
my at his landing, before he'hath tirm footing, and before he ſhall have leiſare to rank 
his men indue order of battel, 'and before he ſhall be able to land his Ordnance, Horſe 
and Carriages, and that a very few, men thus in time fhall be able ;,,:, , - . 
to gi ater annoyance, and do greater ſervice upon the Ene- g's te ſo if .the 
gIVC gre y 0 £re » P Enemy would acquaint 
my than ten times ſo many, when the Enemy is landed and fecled you ' before where be 
in ſirengthand order with all his Horſe, Ordnance and Carriages. . 94 land, - 

They alſo adde thefe reaſons enſuing for confirmation of their cuſtome. 


—_ 


quer, 


Short 4n{wers to tho 
old accuſtomed Orders, 


| The Reaſotis- 


Firſt, The fury of the Counttey upon the firſt firing of the Bea- The greater fury, the 
cons is great 5 every man (pro aris & focis) violently running down - !efſer reaſon 3- there- 
to the Sea lide, to repel the diſordered Enemy ar the firſt confuled fore te be Juppreſſed gy 
landing; which fury, it fuffered to grow cold, we [hall not ſo ecati- of Ordir, and GAO 
ly iflame again. | 


inflamed. 
Secondly, While the Enemy is landing, if he find any difficalty bq is a filly tnvadey 
gain: But if they be once landed with their Artillery, &c. it is wil make a rerrei. 
not then poſſible tor them to.retire to their Ships again, without extream danger of their 
lives upon theretreit, and'thediſhonourable loſs of their Munition, &ec, And there- 
fore . neceſſity compelliag thern to fight, and all hope of eſcape by flight being then ta- 
ken away from them, they become ten times more dangerous Encmies to deal withall 
than before. | 
Thirdly, Every man knoweth what great advantage they have; 1t is nogrear difficulty 
that have a firm footing on land, to encounter an Enerny that mult ' #9 /an4 men both 
land out of boats, in confuſed firagling manner, and therefore e- Prengy and order. 
ver, and ſpeedily will go to enjoy the benefit of this advantage 3 whereas, it we ſuffer 
the Enemy to'land, and put-himfelf in Military order, he becometh more terrible un- 
tous. | | 
Fourthly, There is in this Realm (as in all States divided in Re- #* & ot the fight of the 
ligion) no ſmall number of Trayterous minds 3" who having time #777, which wit 
to confer, and-ſeeing an: enemy of force then landed, may and KL OF0N gs fijevogs, 
then will diſcover their Malice, which on the ſuddain they dare not proſperous RT wo 
nor cannot. the firſt combat, which 
; <7 for o_ reſpeft @ to be 
hb: 4 aV0IAGehs 
Atiother Opinton. 
Some others hold this old cuſtome of running to the Sez fide to be but a barbarous 
cuſtome, void of Order, and: Warlike Diſcipline, very perillous to our ſelves, not 
hurtful to the Enemy,but-rather a means to-loſe all 3;and therefore wilh by ſpecial Com- 
mand that order of repair to the Sea fide be reftrained and the Ene- Skffered to'Iand quiets, 
my ſuffered to land quietly;and in'the mean time todrive and carry 71 becauſe the Enemy 
away all Cattel,, Vickuals, Forrage,' Carriages, &c. and certain would land whether 
places of Randeſvourze appointed, (ſome ditiance from the Sea ſide) 79% won'd or we. 
from” whence. they may marchin a Warlike manner and' Order and foby carrying a- 
Rees Dd'd' 2 © way 
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way all victuals and fortifying of Streights and Paſſages to weary the Enerny in tine. 


The Reaſons of the Second Opinion- 


' Firft, I: is ſaid the invading, Enemy bringeth a ſele& Company of Dilciplin'd 
ind well train'd Souldiers whom we ſeck to encounter with a confuſed multitude of 
"men untrain'd, in which match there is no compariſon, but loſs certain. 

Secondly, lt is ſaid an Enemy of force meaning to land will do it jndeſpight of us, 

and then the Countrey offering torepel them, and finding themſelves not able, grow 
much more fearful, than if quietly without reliltance we had (uftered the Enemy, to 
land. | , 
Thirdly, Where we ſuffer the Enemy to land we.may drive away all proviſion and 
Cattel further into the Countrey, and then maintain {treights and paſſages well fenced 
and fortiticd 3. ſo as the Enemy fhall be enforced to approach us upon our own ſtrengths 
and fortifications to his great peril and danger. | 

Fourthly, They ſay, in this manner we keeping Victuals from him by land, and his 
Majeſties Navy alſoin the mean time keeping the Seas, | the Enemy for want of Victuals 
only ſhall be forced to retire, and glad to withdraw himſelfif he can. _. 

Further, It is alledged how doubtful a thing Battel is, and how dangerous a thing 
fora King to commit his Crown apon it,; and therefore is that temporizing courſe ex- 
_ tolled. : ; | XS 

Theſe are thought moR cffeFual reaſons to impugn the ſpeedy repair to the Sea fide, 
and to. maintain the other Opinion for ſuffering the Enemy to land quietly, and by 
driving and carrying away Vicuals, and forrage and fortifying the ſirerghts and paſla» 
ges, by time and famine ro weary the Enemy. 


But having weighed the reaſons on boxh ſides, and by experience of fornier invaſions. 
examining the ſucceſs and ſcquel of the like attempts, it is adjudged not ſafe, and there. 


fore not to allow of.confuled and diſorderly running to the Sea ide, toencounter a 
(cle& well trained Enemy invading 3. and ſecondly, neither is it fafe to.ſuffer the Ene- 
- my quietly.to land all his forces,munition, &c. It 1s by ſome conceived that a middle 
(or a mean) courſe far more ſerviceable than either of them both may be taken, 
whereby the benefit of that old cuſtome may be embraced, and the diſorders of the o« 
ther'(well noted) may. be reformed, and no advantage to annoy the invading Enemy 
omitted, as by thele following reaſons may be judged. 


- Neaſong and Reſolutions againſt the ſecond Opinion. 


; Tt is ſubjet ro invaſe. Firſt I ſay one of the chiefeſt forces of this famous Iland of Er- 


on notwithſtanding: it glaud conlifteth in, this, that it 1s. fortified naturally with:ſuch 2 


i not meant but our 4 4% "2 | "F | : 
Nevy. fbonld*, annoy Trench (or ditch)as the Sea is, whereby it 1s not ſp lubje@ to inva- 


them both before, and fion as other Countries lying on the main; which ſingular benefic 
in landing if thy cas, and peculiar advantage to our Countrey 1s utterly loſt if we ſuffer 
the Enemy toland all his forces, &c.. and take firm footing on the Majin, 


- . 


A rialſes mate_<obere Secondly, Whereas this noble -Ifland hath ſuch a number of 


there is no contradidli- Mariners and good Shipping both of his Majeſties Royal Navy, and 


9n, 


our ſtrength, | | 
Rather by ſuppoſition Thirdly, There is no man of any experience, but knoweth with 
than by experience. what danger men land out of boats, if there be any ordinary force 
' (before landing) to refit them ;, for if any ſtorm ariſe the Sea alone fighteth for us, and 
with bat {mall rcliſtance on land may drown great.numbers of our invading Enemy. | 


Fourthly, 


| | alſo of Merchants, as may hope with good ſucceſs to encounter on 
Sea the force of any forreign Enemy : Nowif we ſufter the Enemy quietly to land, and » 
then temporize afterward (according to the fecond opinion) we lole a great part of this | 


OE "I Ls Cine. BM 


I oa... Ad 


_— = - ——_— — — - - 


of Invaſron. 


Ad 


V—-—— 


Fourthly, Any finall Trench on Jand ſhall lodge Muſquetteets 
enough,to ſpoil as tnany ot our Enemies as in boat ſhall oftcr to lahd, 
bcfore they can approach the ſhoar; -* "5 

Aiſo, In landing, before they can have time to put themſelves in 
Order, what an execution maya far leſs number of well armed 
men do on them, before they ſhall have time to unite their for- 
CES. | AAS 
Again, After the Remnant ſhall land, if they be not all drown'd 
lain, or repel'd in or before their Janding, how eaſte a matter ſhall 
it be for a few. well Armed Souldiers, to put ſuch a confuſed, dif- 
perſed, ſcattered, Sea-beaten Company to the ſword, before they 
(hall be able to advance a Standard, or put themfelvesin order of 
battel ? 's 

Beſides all this,” if his Majefies forces ſhould not in time be aſ- 
ſembled of ſuch firength as to be able before landing to give them 
battel, yet any mean torce (aſſailing their Ships while cheir men 
arc in landing) cannot but greatly annoy them, if not utterly defeat 
them, . / | | 

Again, In moſt places if (except the Enemy bring his tide juſtly 
with him) he cannot land, and-then if part land, and any mean 
reliltance made to'give impediment to the reſt, till the tide pals, 
their divided forces' may more ealily be defeated. 
Aifo, It is no {mall time that is requitite'to land an Army with 


| Horſe, Carriage, and Ordnance, Munition, -and Victuals ; with- 


out which an Invader ſhall never be able to prevail: And then it any 


"mean refiltance be made at -the landing, ic much prolongeth the 


ſame time, (o as any ſtorm happening, the Winds, Tides, Shelves, 


No ſmall work 6 e1- 
theuch all the' landing 
places aboutEngland, 


True ; if the Enemy 
Would not refeft you 
with a far greater 


force than can poſſibly 


be gathered together on 


' ſuch a ſuddain to en- 


counter him. 


A ftrong Imagination 
upon a weak, ſuppoſs- 
Hon, | 
No intendme nt but our 
Navy ſhould impeach 
them pon ak aſſays. 


An Invador will both 
forecaſt and prevent 
thoſe aangers. 


Ton grant him vitt- 
als enoiegh if he can 
land, you ſay he ſhall 
find houſes, aud Barns 


full, 


Rocks, Bars, and Seas fight for us, (in our favour,” and to the ruine of our Encmies3) 
and therefore I utterly diſallow that opinion, to give an Enemy leave quietly to land, 


and then by device to temporize afterwards: 

Further, It any ſuch reſolution by the Prince and people be ta- 
ken, that the_invading enemy {ſhould be ſuffered to land quietly to 
ſpoil and burn at his pleaſure and the inward forces of the Coun> 
trey not permitted, even at the firſt landing to come to their ref- 
cues, it would cauſe (no'doubt) the Inhabitants of the Coaſts to a- 
bandon their Towns, and leave the Frontiers deſolate ; which the 
wiſe Kings and grave Counſellers of this Land haveeverto-ſought 
to make populous, by granting many privileges and immunities to 
allure Inhabitants on the Frontiers. PEST 


But touching driving,,or carrying away of Viduals, and lea- 
ving the Countrey walte, thereby to famiſh our-landed Enemies, it 
isa thing more cafily wiſhed than performed. | 


1 confeſs in - Freland where moſt of their ſubſtance confifitech of 
Kine, it is ealily done. | 
But in this rich and wealthy Countrey of England it 15 not poffi- 
ble but that the Enemy (if he be once landed with all his force) ſhall 
find houſes full of provihons; and'barns full of all kind of Forrage, 
and Corn all the Country over, unlefs the King ſhould command all 
"tobe waſted with fire, which preſident we fece'f{eldome or never 
put in uſe, neither in the Wars tn France, Flanders, nor in any for- 
merinvalion that we read” of, for it will' make the Prince odious, 
and alienate the Subje&ts minds, theretore not tobe uſed but upon a 


great extremity, when all other means fail : and here in Englanda 


It behoveth an Inva- 
dey to be ai Wary 0 
burning and ſpoiling 
as your ſelf , I: he 
make himſelf” ocdipns 
to his own party, 


T et the Company come 
down to the Randeſ- 
vous as faſt' as they 


can ſo they give n4 
battel. 


No great difficulty; 
though mot eaſily done 
as wiſhed, 


o which retreiting 
and driving 'away 0 

Vittuals and keeping Y. 
ſtreights and paſſages 
they tarve and weary 
them that follow them, 


That i54vhere the prince 

is a Tyrant ether wiſe 
be ſhall be obeyed in alt 
things that tend to the 
preſervation of the 
Countrey, | 


bove all other Coun. 


rreys it may worſt be done, for our Towns be poor, weak, and unprovided and pofor- 
rfied 3 the Countrey full of habitations, populous, rich;-and abundanec of all commo- - 


| ; es 


dittes;; 
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dities. In the Lory- Countries by reaſon of their great_ſtore of {trong well fortified 


Towns, they might mach more ealily drive and carry to their Cities ( at hand ) 


i grant for Forrage 
becauſe they came in 
harveſt, but all other 


vituals came out of 
the Towns behind their - 


bat ks, 


all victuals and forrage, &e: And yet when the great Army of 
the States and Don Fohn were in the Field, notwithſtandin 

all the Boars and Country People were fled and retired, - to the 
next. walled Town, and had knowledge long betore of the ap« 
proaching of the Armies, yet were they not able {6 to drive 
and carry away their Vittuals and forrage, but that the Enemy 


found. Barnes full in every place, as the Enemy was never forced b-- 
to forrage four miles from their Camp : .So dithcult, or rather impoflible a thing ic is 
to carry away our victuals or forrage, or leave the Enemy a waft Country. But if 
Here be ſpeakes as if here in Ezgland we ſhould drive or carry away our Victuals or 
the » Enemy by bis Forrage' to the next walled Towns, the Enemy being quietly 
lauding were ftraight landed with all his Munition ſhould have his chief defire, know- | 
maſter of the Field 5 {9 not only how. weak and unfortified our Towns arc, but alſo 


"4 


-_ bf gr be how unprovided of all n&ceffaries to abide a Siege as if fortifi- 
t6 guard our ' Cattel Cation on a {uddain could be made. 
avd Vittualls. | Wherefore it is wiſhed that all prpvident meanes ſhould be 
By reaſons and pre- uſed to give the | Enemy all poffible annoyance before and: ac 
fidemts it is proved his landing. And by no meanes to ſuffer him to land quietly, or 
—_ - BN at wind to truſt to that temporiſing courſe, which, is rather to be practi- 
rear of _— 0 when all other: means fail, than to be relied. upon at the 
a Ty Tg beginning. It is granted perilous fora defendant Prince to hazard 
| Stable when the Steed Þ15 Crown upon a Battel, and more dangerous for men untrayned 
is ftollen. to encounter expert Diſciplined Souldicrs, and. molt perilous to 
us that have no ſtrong Towns to make head if we loſe the Batte): - 
Therefore it isno part of judgement to wiſh our Prince to give an invading Enemy - 
Battel with all our forces , how well prepared and ordered foever they bez but the + | 
meaning is to have ſuch provilrons in every Shire, as we may be able readily on a ſud- 
- den to give the Enemy all annoyance' poſſible before , and at his landing, whilſt | 
the inward forces of our Country may the better aſſemble, and pat themfelyes in | 
Military order to proceed after as ſhall be moſt conyenient. 


I Reply to the reaſons afozeſaid. | 


Now to come to the queſtion, and matter propounded, whether it be better to | 
fight with an Enemy at his landing or to defer battel. 
| 1Iwill firſt diftinguiſh beeween, an Enemy Invador, whom we 
do prefuppole would be a conquerour- to alter and change the | 
ſtate 3 and another Enemy Borderer , who either to procure a 
new quarrel, or to reyenge an old wrong , thay ſupport ſome | 
{mall company by thipping (or dwelling upon the maine )and make | 
. . Incurffoninfo a Country only to burn, and ſpoyle ſore part thereof ſich an Ene- | 
my may be fonght withal at his firſt appearance or landing, becauſe theres a 
means and likelyhood to repulſe him againz with the only aid and: firength of the | 
Frontier forces, as hath'bcen already alledged; Viz. That if the Enemy ſhould intend | 
but to land and burn ſome houſes, and villages near the Sea coatt 3 for the prevention 
thereof as much as may be, if were good to appoint only.thoſe, that dwell within: 
| ' two or three miles of the Sea ſide to repair thither to make re- 
fiſtance, and for their ſuccour to appoint the Horſe men to 
draw down to the Plains: next adjoyning , who may alſo give 
_ them ſtop for ſiragling (far into the Country, and though . you 
- ſhould receive a foyl, there 1s no' danger, for his intent is. not to dwell and carry by 
it,- But for an Invadouras there is difference -of his intention and force,{ſo mult you 
make allo a difference inthe incounter | and prevention! accordingly, who' if he can- 
| | | x noc 


A- Diftinguiſber be- 
Fwixt an Enemy In- 
ador:, and an Ene- 
my Borderer. 


Thee mny be term- 
ied the - forelors 
hoye. COT: 
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hardly gathered to the contrary againſt me ) which eitherl ſay might by contrary 
winds or other accidents happen to miſs cach other, and (o the - | I. 
Enemy. cothe undiſcovered upon our Coaſt, or otherwile 4s the Earl of Wat- 
night land in deſpight of our ſhipping, then ttiy opinion was to rpg aid on af Noe: 
reftrain the Countrics diforderly' running down to the Sea Coalt,- 7% ok el: 
as a thing very dangerous, being not able to withſiand their land- : | 
ing 3 firtt, becauſe it was faid,' ſuch an Eriemy would land more men within three 
hoars ; than would be meet in reaſon tor you to fight in three dayes; fuch a while 
will it be, before the Country can come down to the Sea fide, as hath. been ſeen by 
many falſe Alarins given to- the Country- for trial of the readine(s thereof, 

Next becauſe it is Impoſſible ſo to man the. Sea coaft - round, as thatfan Enemy 
( meanivg to land and burn only ) might beprevented, for that he will make ſhew 
to land in one place, atd { the Country being drawn down thither) may ſuddenly 
weigh Anchot and Saile further in few hours, than your Army that you have pro- 
vided 1n a readineſs,' can march well in two dayes. 

As for example, The Frexch madea ſhew in King Henry the eighth's .. Ten 
days as though they would Land in the Ifle of Wight or Portſmouth, #9 your prope 
& finding the Country drawn down thithet by means of the Kings Jorees a cg 
being there, hoyſed Sayles,landed & burnt at Brighthem(teedin Suſſex, oy 
& in the Downs in Kezxt,and after returned and landed in the Ifle of Wight. Then ſeeing 
the Enemies remove from place to place isſo ſpeedy,and his landing place ſo uncertain, 
and the knowledge thereot before hand impoſlible 3 I would fain know how ſtrong a 
reſiſtance the Country can be able to make upon the ſudden , againſt an Invadour; 
that will land a thouſand or two, at one inſtant, or rather which hath imbar- 
qued his mien inveſlels of ſo ſinall draught, as the nren may leap a ſhoar out of them. 

The Opponent meaning, to fail ſafely betwixt the two Rocks of Scyl/a and Charybdis; 


imagineth he goes clear when as he firiketh upon both ; who ſeeming to diſlike of | 


giving Battel, would have the Country drawn down to make reſiſtance and impeach 
their landing. IT would thereupon ask this queſtion; if the men you ſend down be once 
in-fight, whether you think it not requiſite to ſecond them,and if you ſecond then, what 
do you elſe, but ingage your ſelf ro Battel; if you will not ſecond them, then do you 
moſt barbatouſly expoſe. your men to the ffaughter and butchery of your Enemy : 
How great a diſcouragement that would be toyour people, and what inconvenience 


might follow , I leaveto your Judgement to confider. 


But from whence proceedeth this opinion of the neceſſity or convenience of a raſh 
and ſuddain incounter with an Enemy at his landing , but from an exceſſive fear and 
doubtfulneſs conceived beforehand that all the Realm ſhould be in hazzard to be loſt, 
if the Enemy were but once ſuffered toland; and have firm footing. Which ima- 
gination groweth for want of skill and judgment in Martial a&ions, and therefore 
we ſeek to prevent that by a deſperate. and diſorderly hght, which we might more 
ſafely remedy by a defenſive, and leſs dangerous courſe, as may appear by the ex- 
amples of a weak Ship, and a battered Town which both by ſuffering themſelves 
to be cntered and aſſaulted, the one by her cloſe tights, the other by new intrench- 
ments, do give 'the entered Enemy the greater toyle, even then when they think 
themſelves poſſeſt of all . PT RD ORs | ; | 

Beſides a King; that isin his own Country may be ſupplied with infinite Num- 
bers of Pioniers, who in few hours may rear earth works to triple his force againſt an 
Favadour (as is wcll known to him that is a Souldier ) whereof he ſhould be utterly 
deprived, by that moſt barbarous cuſtoine heretofore uſed and yet _mainrained 3 
I mean of that diſorderly running down to' the Sea fide, to' give an Invading Ene- 
my battel, at his firft landing. FADE? | | 

What reafon had Spaix to' attempt the Conqueſt and fub- - © +: - 
vertion of this Realm, but that they preſumed, ,we would 7* oy hope of o 
| : | ; Tk Ke . * invador is to prevaile 

aſſuredly rely upon our oldCuſtom of giving them Battel at their j,'g,1ze, 
landing: which it we ſbould'do; there would be great likelihood 3 - 
| Ecez | firſt 


not be defeated by our Navy ( 1s alwayes preferred by the fixlt trial, although it be 
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fitſt that we ſhould loſe the ſame, and next having loſt the Batrel, 1 tear that the ſub. 
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verſion of this famous Ifland would enſue, For an: aſpiring King that hath a great 
faftion within a Contry may preſume beforchand to carry the fame, it he be aſſured, 
that the people thereof will give him. battelat his firſtlanding. Thertfore it youwill avoid 
an Invaſion and the danger of a Conqueſt, let it be known to the world that jt is 
an error, whereby you might imbrace thoſe advantages ,, 'and the benethit that our 
Country affords,and you ſhall undoubtedly avoid the trouble of the firſt, and be free 
BS. ; from the danger of the- laſt. We read that Scanderbegge ( ne- 
roy” nd ge "$391" ver thelefs that he expeCted the lnvalion of fo puiflant an Enemy, 
; « as was the Twurk,) thought it nut good:to.leave any great Army of 


Force to give him Battel;;but only certain f{ele& bands ( or Companigs of Foot) with 


Troops ot#Horſe, & the foot too lightly armed, & cauſing all the frontiers to withdraw - 


themſelves, their Cattel, Corn and Subſtance into the firong and. fertyhed places of the 
Country did with ſuch ſcle& forces face the Enemy. on the frontiers, by © Keeping of 
ſtreights & paſſages, making ſuddain attempts in the night, 8 ſuch other times as by 


Spics he found the Enemy carele(s,and ſo with a few people (or {mall force)by time;,fa-' 


mine and cxpences he 'wearied the Enemy and cauſed him to retire, that otherwile in 
Battel might have gotten the victory , and ſo in ſhort time commanded the whole 
Country. Wherefore 1 would not wiſh' any Prince to adventure his Kingdom that 
way,unleſshe be weary of the ſame - Battel being the only thing for an Invadour to 
ſeek, and on the contrary for the invaded to avoid and ſhun, for the ene doth hazzard 
but his: people, and hath*a lot to win a Kingdom, and the other in lofing of the 
Battel endan gereth his Crown. | | 

The Opponent difalloweth of a confuſed diſorderly running down to the Sea 
ſide, and, yet would fight with them in their landing, which isa thing impoſſible. For 


it your tarry time to-put men in order, ( which you muſt of neceflity do by reaſon of 


the Countries ilack aſſembly )then will the Enemy land in the mean time and fruſtrate 
your purpoſe, unleſs you were made. acquainted long, beforchand, when and where 
he intended to land , and where you may make. your {uppoſecd Trenches you have 
declared, to lodge your men in.  Fhere be fome alſo that conceivea great advantage 
of the Knemics weakneſs coming from the Sea, and of their landing out- of Boates 
diſorderly, which when it ſhall happen to come to trial, it will calily appear how far 
they are deceived of both: for who knoweth not. that even all men coming near 
the ſhore, and ſmelling land, become well and found again of. their Sea fickneſs. Alſo, 
what numbers of men will be landed at one inſtant in Boats, Gallies and. other 'Ve{- 


{cls of \mall. draught, and that ſafe enough, thoſe that have been imployed in like. 


ations, can tcftitie. And as touching Rocks, Shelves, contrary Winds,&c. which 
is ſaid may fight for us, we mutt not build upon ſuch uncertainties; for an Enemy 
will beforehand ſo ſet down, and lay | his plot, where he will make this deſcent, as 


that none of all thoſe accidents ſhall give any impedement to the ſame. What other | 


advantages. our Country men may have cither of their Courage, 
or-goodnefs of their cauſe, without knowledge, - and order, -how 
to diſpoſe thereof, will rather be an occafion of their overthrow, 


Strength aud courage 
availeth much berng 


goyned with skill and 


J—_ 


order. to diſpofe of *Ranmcans of the Victory.. But. efpecially a few to fight againſt 
them. - + many, diſordered againſt ordered , > Countrey men againſt cxpe- 


rienced Souldiersz - the' odds that the Enemy: hath. of you there- 


. in, will be-much greater than - your imagined advantages: And: albeit that I con- 


fels, our Country men have a ſhew of deſire to fight, ( as having as great, natural help 
of tirength, conrage and ability - as any other 'Nation,) yet can it not be denied, 
but that 1n--the Artifhcialwe mult - needs be defective, for. want of uſe and Pradtice, 


_ therefore not to be ſuffered to run down to the: Sea fide, . in that confuſed and ac- 


cultomed manner unleſs it might be done with a compleat number of choyce men, 
conducted by a $kiltul leader that knoweth how. to make his fight upon the. beſt'ad. 
vantages, and to retire them orderly again to their leaſt hurt and diſcouragement 0 
therwſe I do altogether diſallow, of that general repair to the Sea fide., But' ra- 
ther to make your aſſemblies fave or {ix miles diſtant with all your Foot forces; and 


to 
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toattend them in the plaines, with your Horſe 3 for. whatſoever men reſolve with 
themſclves betore hand,and what minds {oever they may feern to put on, when they 


_  —— 


ſhall be driven to make th:ir wayes through the vollics of ſhot, havivg never Been 


acquainted with the game before, it may either make them pinch courteſie through 
the ſtrangenels thereof, or at leaſt having taſted of that ſauce ( and finding 1t,bitter ) 
may ſpread rumours to diſcourage a whole Army for oftentimes the fame and -bruite 


' of a repulſe maketh others as fearful that but hear of it, as thoſe that have been in 


the Adion and born the blows themſelves. How unlikely then it 1s, that you 
ſhould profit your ſelves by that means or impeach your Enemy, may cafily ap- 


, PCcAar- 


But let us come to examples, for it is not ſufficient to ſay. by experience of former 
invaſions; &c. not alledging any. . Where can it be remembered that a ſtrong. 
Eneiny proftering to land, hath been prevented by the Frontier forces ? 1 think few or 
none, who be avouched , unlels the preſident of -the Prieſt of hh 
Saint Margarets near: Dover ſhall be admitted for one, of whom TO Prieft "of. ons 
the old Fletchers retain a memorial in honour of their Bowesz A Rn wow py 
who is ſaid with his Bow and Sheaf of - arrows to have 

kept down the French men that offered to land in, a nay- Who came for freſh 
row paſſage up the Clitt near Dover , where they found a gate hae 44 as wwas ſup- 
faſt batred and lockt to {iop the fame. And he ſtanding over Fe" 


them, on the top of the Clift, played a tall Bow mans. part, when as in theſe 
dayes the French had not any ſhot but ſome few Crols-bows, that could. not. deli- 
ver an Arrow halt way up the Clift to himz and fa it was given out that he 
kept them down till the Country was come down to the Sea fide to repell them 


backto their Boats3, or rather I ſuppoſe ( my ſelf knowing the place ) when they 


ſaw the gate was [o faſt, as ſhey could not ſuddenly break it open, they returned be. 
fore their coming. But yet I muſt confeſs the Bow bare the bell; before the 
Divel ( I ſuppole ) ſent the muſquet, &c; out of Hell. | 

But here leſt the Authour be miſtaken, he prefers the force of the Harquebuz and 
Muſquet, far before the Bow, yet mm judgement doth not diſallow the Bow but 
rather judge the fame to be a ſerviceable and warhke- weapon, as well in Town as 
Field, and although it be not greatly pertinent to this-queſtion, yet it miay be con- 
venient to conſider here, how and whexein good uſe may 


be made of this weapon : firſt in the field againſt the Horſe-men, 7;; w/e of Foy LR 


though it be (hot at the higheſt random, only with the weight how ſerviceable, 
of the fall it galleth both Horſe and Man; and though the wound 
be not mortal, yet both Horle and man are hereby made unſerviceable then and 


long after3 if they eſcape death. Secondly , in rainy weather when men come 


near together it is a good weapon. Thirdly in the night timeitisa ready and a ſe- 


cret ſhot, &e. and the uſe of it may be good in the. forcing of the Enemies 


Trenches, in fallying out of Town: or elfe, Fourthly, at: an aſſault when all the 
defences are taken away in. any Town , you may deliver your Arrows. o- 


ver the wall and, ſhroudly. gall your Enemy. with the fall of them. | Fifthly to 


ſhoot Arrows with wild, fire, to burn” gate or drawbridge, to fire thatched or 
ſhingled houles. When our Engliſþ Army was before Paris thole of our Commanders 
wiſhed they had brought Bow men over with them; and I ſee no : reaſon it: ſhould 
be wholly laid alide, for the worſt Bow. man that can but draw his Bow is better 
But if we ſhould not make uſe of our Bow in any of - out warlik e#- 
terpriles 3 it ſhould be every Commanders care- to chuſe good. fire men ; for Am- 
munition is much _ waſted . by. the unskifulne(s of the: Mufquetteer , and executi- 
on not to expectation; and as we have an order. eſtabliſhed | 
for our Muſquet bore, I could wiſh the Muſtermaſter in every Muſtermaſters care. 
LOOT: WP look lo to it, that they: may. not be too big , as well as. toy 
itftiCe. | 
But now touching! landing let us ſee what, may be. conceived- out of the - for- 
| | AFSf '__ mgſ 
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iner experience. Did not the Earl of Yarwick notwithſtandin 
Examples and Pre- * the Dake of Burgundies great. and puilſant Navy which he had pro- 
_ of | AJand- vided to Joyn with Edward the fourth, for the 1mpeaching 

at , the Earls landing from out of Frazce 3 and the fleet being before 
the Haven in Normandy, out of the which the Earl muft come 3 the Duke hay. 
ing alſo warned the King , into what part and Port' of England the Earl 
meant to make his deſcent , whereby in all likelyhood he 'was or' migt have 
been provided, ſufficiently to withſtand the ſame 3 yet ( 1 lay ) did it' not 


—y 
W— 


fall out - that the "Earl of Warwick, eſcaped, their Fleet landed in England, 


and drove the King to flee for ſuccour into the Low Comntries, and enlarged Henry 
| the fixth, and ſet him 'in his former cftate ? After this did not 
Edward the fourth re-. 1,441 the fourth with ſome (mall aid from the Duke'of Barpundie 
rg A Hl given him, and that under hand, both of ſhipping men ' and 
foxth, + money, tranſport himſelf into ' Ergland again, and in Battel 
flew the Earl of Warwick,” and: his adherents, depoſed Hexry the 
fixth,reſumjng again unto himſelf the Kingdom of England ? 
Have not the Kings of Exgland many tithes entered France, by Navie ; and Scot- 
| land during the time 'of Wars 'betwixt them? Did not Queen 
Maryland $000 men in Brittany one of the moſt popular parts of 
all France, and there ſackt and burnt Congnet, and other places, 
| our men remaining on ſhoar two dayes and a night, burning 
and ſpoyling, and were not, or rather could not be reliſted upon the ſuddain ? 
Have not our E#z/iſþ (though but: ſmall ) forces in Queen 
Engliſh la#did in the Elizabeths dayes landed inthe Indies, at ſundry times, fackt, and 
Indies. | ranſacked their Towns, brought away their Munition, with other 
great ſpoyles and riches, yet at their landing} 'were not with- 
Engliſh i». Spain {tood ? And did not our Army land in | Spain and Portugal 
and Purtugal. -at ſundry times, and in ſundry placesz they having knowledge 
a long time before of their coming ; whereby the Country was or might have been 
in that | readineſs themſelves would have deſired, and yet by a temporizitg 
courſe uſed againithem they were driven to retirez both feeble and broken : where- 
; aSif they had been fought withall at their landing, and had won the held, there 
'. Had been a great hope, they might have prevailed in that enter- 
The Spaniſh Forces priſe ? Did not the Spaniſh torces alſo land in Portugal & his other 
ye ay in Portu- Army by land, under the condu@ of the Duke ot Alva who by win- 
wn ing the Battel won the Kingdom withal, and drove the King quite 
The French is Ter- out of his Countrey ? And did-not the Freaxch forces likewite land 
d dahcony | in the Terceras in deſpite of the Country? And did not the 
FOOTY Lett  Speaiiſh forces after reland, ſlay and'drive all out again? * 
5 11 relan- . P efinite are the preſidents of landing, and a _ matter to 
| find any example'of an Army coming to invaid, to be prevented 


Leen Mary landed 
5000.19 Britany and 
burnt Conquet. 


of landing, by the Countries fury, and running down to the Sea fide; and whit 


Souldicr: ( or man of War ) would notundertake to land even a few men in com- 
pariſon of a royal Army in any Princes Realmes and Dominions, , ſpoile 'and burn 
at his pleaſure; until ſuch time they had aflembled greater forces than the inhabi- 

tants: of the Coafts: | Fo | 
Whatſoever ' a man cannot reſiſt, he truſt give way unto. Reaſon and experience 
do plainly prove, that it cannot be withſtood , but that a 'forceable Enemy will 
land. Therefore the beft remedy will be to give{ him way, and withal to rc- 
member todo all things .like wiſe: men and Souldiers as hath been ſaid already, by 
driving and withdrawing the Countries 'cattel and proviſions that your Enemy may 
not be relieved and nouriſhed. EE : | 
Did-not the: Duke of Alva defeate the Prince of Orenges great 
Army, by forbearing to tight with him, and leaving him a vaſt 
Country to walk and way himſelf in? Did not the Conſtable” of 
France again -the - France defeat the Emperours 'attempt upon Province, by this 
Emperor. + only temporizing courſe ? Did he. not burn the Mills, deftroy the 
/ Ovens, 


Duke of Alva againſt 
the Prince of Orenge. 
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Ovens, {poyle the fruit, &«. himſelf retiring to Avignon there to joyn with his 
forces atter that he had provided for the frontier Towns 3 leaving nothing but 
a walt Country, for his Enemies to ſpend themſelves in; whereby; he drove 
the Emperor in the end to make a moſt diſhopourable retreit ? Moxſieur de Langey doth 
alledge that example of the Conſtable of France, proving greatly his device and po- 
licy therein. Notwithſtanding there were divers who did notMick to: blame him 
for that he did not (cek. to ſfop the Enemies paſſage, through the mountains, which 
they ſuppoſed he might have done very eafily; and with few men. But he foreſecing 
the miſchief that might grow by a ſmall toyl or Jols received ar the firſt, thought it 
the {afeſt way to prevent all dangers, by temporizing', until his forces were aſſembled 
in full firength and his Enemies, weakned; ſaying moreover, that it is a great 
point of 'wifdome for a Prince, or Captain General, to defer fighting when the 
Enemies are entered in his Country : for faith he; it the battel ſhould be loit through 
the encountring of them, the Country would alfo be in hazzard to be loſt, and this 
may appear by divers examples. . - =. 

Firlt, the King of Hungary being affailed by the 'Tark in the 


year 1562. thought it, better to hazzard« the Battel and to hght 
with the Tark at his arrival, than to forbear and ſtand upon his 
guard, which was the cauſe he himſelf was flain , and a great 
part of his kingdom loſt. And did not William the Conque- 
rour and - King Henry the ſeventh become kings of England by 
realon the defendent gave them battel at their landing, and, loſt 
the ſame. 


The King ''of Hun- 


gary - againf# the 
Turk. 


William the Conque- 
row, and Henry the © 

ſeventh got the Crown 

of England by Bats 
7. 


Fete 


Obj. But fome may herc object , that the Parties and Factions 
within the land, were cauſe thereof, And doth any man think that a Forraign 
Prince is (o,void of Judgment as that he thinketh to. prevaile by way of Conquetlt 
without a party? Did' not the Duke of . Burgundie get the | RY 
Country of Leidge , by reaſon of ſome Battel he won againſt the ws 4 hh Bur 
the people thereof ? Philip de Comines faith, that a man ought Countrey of Leigh by 
oreatly to fear to hazzard his eſtate on a Battel, when he may 0 Bareel. Se, 


| therwiſe avoid the ſame: for ſaith he, ofa ſmall number of peo- 


ple loſt there followcth a great change to him that loſeth! them,not ſo.much by the 
fear they conceive of the Enemy, as in the little eſtimation they will have of their 
Maſter afterward , being ready ſtill to- enter into mutinies , demanding. things 
more boldly than they were wont 3 alledging further, that one Crown before, will 
do more with them, than three will do after. Whoſoever will read the Book of 
the ations of Lewy the eleventh King of France (. who was both 

a very wiſe and valiant Prince ) ſhall find, that after the great in Lewis the , eleventh 
counter between him and Count Chayles the Duke of Burgundizs aginſ CRaries atty | 
fon at Mountleyrre, notwithſtanding, that the conflict went ſoin- oY {Ons ns 
different, as neither {ide knew almoſt by the ſpace of three or is 

four hours after who had the Victory, ſo ſoon as cach party had rallied their broken 
Troops, &c. having ſome good means (© to do by reaſon of a great ditch and long 
hedge that was between their two Armies;. where the fight firſt began, although 
the Kings power remained ſtill great , by reaſon of ſo. many Princes, as he had aſ- 
{cmbled together, yet then, and ever after he determined, no more. to venture fo' 
greata Kingdom as France was, upon the uncertain event of a Battel. - And there- 
fore the night following he diſlodged and retired to Corbel ; after which tirne he carried | 
all his Wars, with ſuch a Temporizing courſe,as thereby he wearied his Enemies,” and 
became a mighty Prince , making his Army ſo great as his adverſaries at no'time 
after durſtattempt to give him Battel. Although Philip de Comines doth write that 


__ our Nation hath been wonderfully fortunatein Battel, and are much addiqed there- 


untoz yet he doth moreallow- of the politique and wife temporizing. of Lewis 
the French King, in forbearing to fight with Edward the fourth | 
when he entered France, proffering him Battel near Amyexs. The 
King conſidering how dangerous an adventure it was to his cliate, 


Fff2 if 


Lewis againſt Ed- 
ward the fourth, 


\ 
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ifit ſhould not ſucceed well with him, looking alſo back to the great thraldome and 
ſubjection, that his predeceſſors had' brought the Kingdome of Fraxce into, under the 
Engliſh Nation, by ſuch like raſh acceptance of Battel, he determined to cemporize,though 
it were to his charges,thereby to weakenghe King of Exgland,the winter ſealon draw- 
ing then on: In the mean time (ending great preſents to' thoſe that were near about 
the King, and Vietullls of free-gift to relieve his Army 3 condeſcending allo to pay a 
yearly ſum of 5£000 Crowns into the Tower of London, thereby to haſten the peace, 
and to get our Nation to return, After all was concluded and the King returned home ; 
one of the King of Englands men being with Phillip de Comnes. 1n diſcourle, he told 
hit he had been at the winning of nine Battels, and how many ſaid Phillip have 
you been at the loſing. ? Only one ſaid hez and thatwas.at the laſt forbearance of my 
Maſter to fight with yours at Amyzns 3 whereby we have gotten more ſhame unto 
our ſelves than honour by the firtt nine. , When Lewis the King heard of this ſpeech; 
he ſaid, thisis a ſhrewd boy, and ſent for him to dine with him, and after gave him 
1000 Crowns with other great promiſes to the intent he ſhould be a means to 
entertain the peace, begun between the two Kings. What {ucce(s had the French at 
bx _ © the Battel at Poytiers and Creſſey , who although they were in 
2 I Toys number far greater than the Engliſp, and in the heart of their own 
my ** Country, yet they taſted nothing but the bitter effe& of a loſt 
held, And we by other ſuch manifold examples might be warned not to com+ 
mit the .good eſtate of a Realme to ſo tickle and :dangerous a trial 
VT as is the uncertain {way of a Battel, And now never to be for- 
Spaniſh Flee de- ootten., did not our Engliſh Navy defeat the'great Spaniſh Fleet 
Ee areBA by this temporizing courſe ? which had been {o eafte (as it was 
thought) to have been performed by main force,in boarding them at the firſt. Yet ſome 
would have this temporizing; courſe not to be uſed at the beginning, but when all 
other means do fail: and then it may be too late to temporize when you have 
fought and received the foyl; and it.is againſt the name of the word and thing, ic 
ſelf to uſe itin che end when'time 1s palt, | Infinite are the examples to. confirme 
theſe temporizing courles, by meanes whereof great and huge Armies have in a ſhort 
| time been diſſolved and come to nothing. - As namely the Ger- 
Duke of Parma"sArmy mans (undry'tirges in France, and the Duke. of Parma's Army 

in France, when he came to the reliet of Paris Anno. 1590. 
Laſlly, The better td remove this old impreſſion of rath encountring of an Enemy 
Invador, remember the'unadviſed encounter of the Duke of © Bur- 
the Duke of Burgun- gundie'who belieged a. Certain Town in the Savoy, called Granſon, 
dies fall, | with a very. great Army, to the relief whereof came certain 
h | * Switzers,( though not great in number; ) the Duke hearing of 
their approach , ſent ſome' forces to them togive them all annoyance poſlible, as al- 
ſo to prevent their entrie and deſcent _into the Country ( for the paſſage they ſhould 
enter by was through a certain narrow. ſtraight betwixt certain Mountains: ), and 
himſelf followed with ſomes greater forces to ſecond them. And this was done 
by the Duke, contrary to the advice of his counſel who perſwaded him, rather to at- 
tend their coming with all his forces in the place where they. were 3 for the place both 
by Nature and alſo by. Art was ftrongly, enramped, and it was ſo thatin.all reaſon he 
could ſuftain no/ danger, To. make.1it ſhort, the Dukes Van-guard was not ableto with» 
ſtand the $wittzersentrry, but retired; the Dukes rere-guard ſeeing this, ſuppoſing they 
had 'fled began alſo to fly 3 in'fine his whole Army retired toward the Camp, although 
ſome. behaved theſelves very well in this retreit,yet when they came into the Camp they 
durſt not defend it' but all betook- themſelves to flight, leaving their rich and pom- 
pous Camp and their Artillery to the {poyl of the poor Swittzers , who flew but very 
few of his people for want of horſemen to follow the chaſe. The Duke, who the day 
betore was' lifted upto the. sKkjes in pride, through. the ſeeking to himſelf ſo many 
great States and Princes ,: that delired to allie and confederate themſelves with him 
10 league and freind(hip , preſently after-the loſs of this Battel founda great deal of 


alteration and change, for there fell from him four ſorts of people, who became: his 
Enemies, 
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Enemies: The rage of 'the Duke was ſtill fo great that he would not thus P1VE OVET, 
Mut would trie a ſecond Battel at, Morat : Upon the loſs whereof divers others of his 
Allies fell from him alſo. And laſtly after the Battel of Naxſey where he himlelf was 
ſlain, a great. part both of his own proper Domintons, and of Burgunde it (elf, fel! 
from his houle alſo. Thus you may ſee whata long and evil tail a loſt Battcl hath ; 
as Lewis the French King was wont to fay.If you detire examples of greater Antiquity, 
you are'referred to the reading of the Roman Hiltories 3 but becauſe brevity is requi- 
red. I will remember you only of this one 3 Namely of Ceſar, who never could attain 
tothe ſole government of Rome, until Pompey ( oppoling himlclf againſt ic, on the 
behalf of the State and Senate of Reme ) gave him Battcel: and Joſt ic: after which he 
was driven tofly into Egypt, where P:olomy the King (ent his head unto Ceſar, where- 
by there were left none able to withſtand. By the which he got not only the ab- 
ſolute government for_ himſelf, but alſo brought and reduced the free State of Rome 
to a Monarchy. 4 Is | 

But if the defendant chance to win the Battel, then indeed he removeth the cauſe 
and endeth the danger. As the Moors againlt the King of Portugal, 
wholanded without any rehiltance : But the detendants finding 
themſelves the ſtronger as well in Foot as in Horſe, thought it no 
danger to give Battel , which grew by temporizing, untill their 
power was come together: for it is moſt certain, that as long as you abſtain from 
coming, to fight, the Enemies ſhall alwaies be held in doubt of winning, and you ſhall 
bein nohazard of loking the Country, and your male-contents and evil diſpoſed 
perſons will be kept from revolt, who no doubt will ſee a-Battel fought before they 
will ſhew themſelves open Enemies 3 yea, whatſoever they had promiſed beforchand, 


The Moors againſt 
the King of Porty- 
gal; 


__ as the Portwgals did to Pon Antony, and performed it not, By which dilatory manner 


of proceeding , you may beat choice either to accept or retuſe the Battel, as ſhall be 
moſi for your advantage, when by time you have made your ſelves ſtrong and your 
Enemies weak. And this defenſive War, and thefe temporizing courſes, we (ce that 
all Princes and men of War that are, or have been oflate of Judgment do imitate 
and follow, As whoſoever will Look into the Duke of Parmz's actions ſhall ſeldom 
{ce that ever he came to fight a ſet batrel, but when all other meanes did fail to ac- 
compliſh that which he intended. And no leſs noble and glorious is that-victory - 
holden, which is obtained by Counſel , device and policy, than that which is won 
dy the ſword, violence and Blood. | By 
| Thave now an{wered to the queſtion firſt propoſed, & given the reaſons on both fides, 
leaving my {ſuperiors to their better judgements. Although the people of this Nation 
heretotore ran headlong upon the invador to the Sea ſide, without ſuffictent.armes, 
advice or command 3 ſuch furious actions the diſcreet Souldier is againſt. But in theſe 
- our later dayes the people being more civilized, better armed. and diſciplined ; and 
the whole Nation ina better poſture of defence 3 it may now be _ | 

ranted that in ſome caſcs, to defer. and delay your fight may be wy OE 2 
; eos as.in letting flip ſome notable advantage; ,.from \cvoay wot to terhi- 
which you are not reſtrained,but only-to be adviſcd-in thiscaſe,, * © 
not to joyn.Battel raſhly and unadviſcdly.. with the Enemy. . The which ( be- 
tides the danger of raſh attempts. )doth cur you . off from advantages and ſupplies, 
that, may þe had, by time,deliberation, and.counſsel ; for their is nothing in which true 
fortitude may, be ſhewed morethan in this aGtion: for to fight, courage doth not natu- 
rally provokebut to refrain upon good caule,is the advice of wiſdome; and he that will 
tight upon every call of the Enemy when offered, ſhall be ſure to do it to his diſadvan- 
tage zand thereby ſhall ſhew that he hath no experience of Wars, ard is Ignorant of 
the chances and mutability of fortune , or as I may lay more aptly, knoweth not how 
to uſe-his fortune: yet what-is the common voice of the Country ? which heat and 
fury. aSit riſeth ſuddainly, ſo may it be cooled quickly again. But that which increaſeth 
and confirmeth courage beſt and maketh men reſolute and conſtant indeed, is when 
they ſhall ſee themſelves accompanied with numbers able to reſiſt, inſtructed with 
Knowledge how to uſe their armes and weapons,and fortified with order to be able to 

| 5s iy Top | withſtand 
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witHitand'and repel an Enemy : This 15 it, which will make a coward valiant ; Foy 
as one faith, the herce and diſordered men, are much weaker than rhe fearful and or- 
dered 3 for that order expelleth fear from men,and in che end diſorder abareth herceneſs; 
ſo then it is not fury that prevaileth in War,but good diſcipline and order. 
The chief ſcope is to perſwade a reſiraint of the violent and diſorderly running 
down of- the Country to the Sea ſide to fight and give Battel to the Enemy at his land- 
ing aftcr the old cuſtome, ſhewing the 'danger and inconvenience that may 
follow. And for the other part it is granted by all that it 1s perilous tor a-defendane 
Prince to hazzard his Crown at a Battel 3 and more dangerous tor men untrained 
to encounter expert diſciplin'd Souldiers. Put the caſe that Battel be given, and 
= loſs received 3 then if we have no {trong Towns adjacent to give the Enemy ſtop, to 
= | make head and rally again,it will prove'molt perilous to us, Therefore moderately it 
Y oy may be concluded dangerous (unleſs advantage might- be obtain'd) for any Prince to 
: 29 | - _ give an invading Enemy Battel. CL 
8 And here by the way ( occaſion being offered) to {peak of ſtrong Towns 3 ſome there 
*.J be of that opinion that a Country well peopled, that hath no, or few firong Towns, 
' is in leſs danger of conqueſt than that Realm that hath many : becauſe ( lay they ) an 
__ Enemy cannot any way neſtle himſelf,but that you may at all times force him to Battel 
at your pleaſure. To that may be anſwered that a Battel being the thiffg that an in- 
vadour is moſt deſirous of, and whicha defendant ought to ſhun 3 your ſtrong Towns 
in that caſe are moſt available for the defendant Prince m- his own Country againſt 
anInvador 3 becauſe he may onely with one ſfirong Town , weary an Inva- 
dours Army and conſume it : eſpecially if he be but able with a {mall force to ens' 
camp near his Town beſieged : for the Invador is thereby reſtrained from aſſaulting 
the ſame, - for fear the defendants Camp ſhoald aſlail. him in the mean'time. The | 
which-worketh all for 'the defendant, in winning of time to the weakning and ruin of | 
his Enemies Army : the date whereof (as by daily experience is found) is not above ; 
twelve or thirteen weeks continuance; fo as your {irong Towns - avail whofly | 
GN RETITEL for the defendant 3 and are dangerous only in Gzivil and Ty- | 
Tu our (ate Wars: teſtine Wars, for that ſuch Towns revolting work the like con | 
trary effec againſt their Lord and Maſter, as they did before for him : for examples & | 
preſidents of this, you may behold:what the ſtrong holds of France, and the Low Conn- | 
tries,and England it ſelf did againſt their Lords and Soveraignes : - Inſomuch as we | 
may truly {ay of them They are a dangerous good; Witerefore I think it matter of Joy 
to all loyal hearts that our molt Gracious Soveraign hath a Kingdom fo well reple- 
niſhed with a warlike people, whereby to be enabled at 'all times to front and givea 
ſtop toan Enemy Invadour : And as touching a rebellious number, I hope we ſhall ne-- 
- ver doubt or fear them;as long as they ſhall want $killful leaders and Governours ro di- 
re& them 3 pay,armour, Munition, and other neceſlarics to uphold them ; wherewith 
His now molt Royal Mijeſty is plentitully furniſhed ; the want whereof ſhall force 
Rebels'in a few days to'diſperſe themſeives,who being once broken may preſenly-be 
followed in groſs in ſiich fort as they ſhall never be able toaſſemble and make head 
again. And what leader'of skill and judgement will undertake ſuch an enterprize in 
theſe dayes3 and-not forecaſt thata power-and force aflembled cannot long fiand with- 
out rich and firong Towhsto'fupply their wants 3; or at lealtwiſe, without ſa much. as 
is requiſite to-retain and keep an Army 'together in due order and obedience; with: 
out which there can grow nothing but contuſion and ruin 3 be their numbers never {o 
great. a | $&'s 8 55. 3986 © 2 TL: . h 
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To the Right Honourable 
Cab EET OmE= EA. 


| Earl of Oxford; Baron Bolebec, Samford, and 
Badleſmere ; Chief Juſtice, and Juſtice in Eire of 
all His Majeſties Forreſts, Chaces, Parks , and 
Woarrens on the South-fide of T rent; Colonel 
_ of His Majeſties Royal Regiment of Horſe- 
- Guards, Lord Lieutenant for His Majeſty in the 
County of Eſſex, Knight of the moſt Noble 
Order of the Garter, and One of His Majeſties 


moſt Honourable Privy Council. - 


|» Your Lordſhip of the ans 

| induc'd me to this Dedication. 

|; Your moſt Heroick Anceſtors being 

alwayes the trueſt defenders of Loy- 

ZOO alty, and eminenteſt Patterns of 

| = IV alour; your Lordfhips particular 

_ diſpeſction and affeFion to Martial aits , the Expe- 
rience you have had inthe Fortifications abroad, have 

\, Intituled you to the Patronage of theſe my Addreſſes , 

and given you the undoubted right to be a fit Fudge of 

| all Military deſagns whatſoever. And though the 
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particular favours and kinineſſes which I have re- 
ceiu'd from your Honourable Family (as owing my 
Education tothe bounty of it) have ſufficient force to 
oblige me to a moſt humble and grateful, acknowledg- 
ment, yet in this caſe I laid aſide thoſe conſiderations, 
and hid reſpe& only to your Lordſhips ſelf as a Souldier, 
furniſh'd with all that may render you capable to exa- 
mine either this, or any other Martial T reatiſe. 

T am confident, My Lord, the Book in it ſelf, how 
meanly ſoever by me 1 ranſlated out of the Latine, 
will not be unworthy your Lordſhips favourable aſpe#, 
it being the Eafreſt and Exatteſt of that Nature that 
ever yet was Extant, having been compiled from all 
Authors that have treated of that Subje# by Andrew 
Tacquett of the Society of Jeſus, for the uſe of bi 

Pupil Count d' Horne of Flanders. T be new Cor- 
reftions of the Count d Pagan, and Van Rule, - that 
we all ſo admire, but no body praiſes, 1s not bereſo 

much as ſpoke of ; be thinking it beſt that men ſhould 
be well grounded in the old wayes; afterwards for 
divertiſement they may follow what Novelties they 
pleaſe. T ſhall not inſoft further on the praiſes of the 
Author, or obtrude him upon your Lordſhip by nume- 
 rous commendations : If at your vacant hours you 
- ſhall vouchſafe to caſt an Eye uponhim, I do not doubt 
but you will give him the eſteem be deſerves , and 
favourably accept the poor Endeavonrs of bim who is 
willing to omit no opportunity of teſtifying himſelf, 
MY LORD, F 


Your Honours moſt Obliged humble Servant 


Fohn Lacy. 
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CHAPEL"... 
Wherein is contained the Definition, Beginning, 
_ Progrels, and Perfection of Military - 
Architecture, &c- 


S > or A\.llitary ArchiteRure 1s a Science how todefend and fot- 
FS PAP tite any place againſt the force of an Enemie, PEO 
SVG | -. Towns andCalſltles (ſays YVegerizs)are either fortified 
.'.by. Nature; or by hands, or elſe by both.  -By'Nature 
of - as being ſituate in ſome high:abrupt place; or being en- 
compals'd with the.Sea, Lakes,:or Rivers. 'The Moun- 
rains about Cilicia in Aſia, and Helvetia of Germany, 
almoſt render them inacceſſible. | 
4 ID The Rock Aornis baffled the force of Hercules. and 
FIGS © DCC To Ny . Alexander. 
pn The Caſtles of Namur, and Hermenſtein, and many 
others in Exrope, are almoſt invincible by reaſon of rhe Rocks which lie underneath 
them. Ferice, Straltſound, Cuſtrine, and almoſt all Hotand, are defended by the wa- 
ters that' flow about them, - So that you may. ſee Nature in her fortifying of Towns, 
either caſts about them the Elemear of Earth or Water, And Art imitating Nature 
| B b as 
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Military Archite&ure, 


Fig. 3. 


"Fig. 4 


, (as it uſes to do) placed Walls and Rampars inſtead of Rocks and Mountains; and 


Moats or Ditches, where the Sea or Rivers have been wanting. 

"Buras all beginnings are' wont tobe, ſo this of fortification was altogether ſimple 
and- unskilful. "They rais'd their walls to ſuch a height as might ſeem to deny the 
enemy an eaſe aſcent by his Ladders. - The breadth was ſuch as would hold {ix or ſe- 
ven Rancks cfarmed men; nay Crrtius reports the walis of Babylon were 32 feet broad. 
But this Structure had two faults init, and both of them very dangerous. The hir{t 
was that the defendants ſtanding on their wall without any covert lay open-to their 
Enemy. The other was that the Efiemy approaching under their wall, was ſo ſecu- 
redby the wall it ſelf, that he could not behurr by the defendants 'thar ſtood on high 
over him, b, | 

Theſe Errors at length they.endeavour'd to remedie, by building throughout up- 
on their wall a breſtwork BC Z, the top of their bre{twork they diltinguith'd with 
Battlements Z Z Z, not joyn'd together, bur left open at cercain diſtances, ſo that 
the defendants, cover'd with theſe Battlements, - could beat off the enemy through 
their open intervals ; io was the firſt Error in ſome manner ſublated. | 

To mend the other they cauſed loopholesto be cut in the wall ata mans height from 
the ground, marked with the letter P PP. | | | 

Nor yet were theſe inconveniences perfe&tly taken away, for the Enemy Iying 
within the triangles DE F, GK H, would eſcape the ſhot of the Townsmen. 

Therefore they began tolook on a Rancquing or lide defence, and ill keeping 
their battlements and loopholes they built round 'their. work ſquare Turrets thatran 
out beyond the thickneſs of thewalls, and fo they added to their fore-right- defence 
(which was only thenin uſe) a flancquing or ſide defence ; but this fame hide defence 
was as yet imperfe&t, becauſe the Enemy could be hid within the triangle I P K ; be- 
lides ſquare Towers were not thought able enough to bear the brunt of Engines and 
and battering Rams. | | 

Therefore {lighting their ſquare Turrets they made round ones ; ſo the Triangle 
AC B, in which the Enemy was hid, became ſo much lefſened, that now he could nor 


traverſe his battering Engines within it ; and the Round form of Turrets was found | 


ro ſtand firmer than any other againſt the force of the batteries. And here the Art and 
endeayour of the Ancients reſted, till Gunpowder being found, men began ro imi- 
tate Thunder and Lightning. And indeed this laſt way of Fortification was far bet- 
ter than the former. Nevertheleſs the buſineſs went yet ſuſpe&ted, for the Triangle 
A CB, wasfound large enough to ſhelter Pioneers, belides the lancquing defence 
FC,DE, could ſcowr only one point of the round Towers, B C A, becauſe round 
bodies cannot be touched by right lines but in one point only. 

At laſt Art conquered it ſelf, and found out that way of defence which we now 
uſe, turning the Walls into Rampars, and the round Turrets into Bulwarks fitted with 
faceand flancque; and encloſed the whole Fortification with right or {treight lines. 
To conclude, it is brought ſo to paſs, that the Enemy let him ftand where he will, ſhall 
lie open to the Shot of the defendants, and all the parts of the Fortification mutually 


defend one another. : - ER Ng: wet ers 

Being about to treat of this laſt manner of fortification, Iwill keep ſuch Order, that 
when I-ſhall have expounded the terms that are uſed in this-matter, Iſhall: then pro- 
poſe. the Rules and Principles of the Art, and thus inſtrufted, atlalt, God willing, 
we will fall upon the: praRiice it ſelf, ory IN] Coe 


COPUIFITY a, 


_ Military Archite@ure.. 


CHAP. Il. 


"Tis Lerms of Military Architecture are 


Exrpounded. 


r. A Fortification is a Place having ſuch a Circumference,whoſe each part receives 
from other partsa Flancauing or {ide Defence, belides the fore-right De- 
fence they yield rhemſelves. So tha all parts mutually ſcowre one another. -One 


pert is ſaid t6 ſcowr or flanque one anorher, when 1t can defend it with the parallel Fig. 5 
{hor of a Gun. So. the parr of the Circumference X B C ſcowrs the part FG, 
We part AEF ſcowrs CD ; So of the reſt. 


To delineate a Fortification, is to deſcribe: the out-lines of the Fortifica- 
tion: 

A Reguiar Forttficationis built upon a Regular Figure, hath all its parts equal 
and like; placed. 

- 4. A Regular Figure,is that which hath equal ſides and angles; ſuch is the Figure 
HKRPMN, all whoſe ſides KR, RP, PM,;MN,NK and angles N, M,P, R, K,are 
egual amonz themſelves : About his a Circle may be circumſcrib'd, that ſhall have 
the ſame Center H, as the Figure hath. The Angle of the Center is th at which is 
contain'd between.two Semidiameters KH, R H. The Angle of the Circumference, 
or of the Figure , 1s that which was contain'd between the lides of the Figure, 
asM,P, &c. 

5- An Irregular Fort, is that which-is built on an Irregular Figure ; an Irregu- 
lar Figure isthat which hath neither Sides nor Angles equal. 


6. A Bulwork or Baſtion, 1s that part of the Fort B D H LM which moſt of all Fg. 6s 


runs into the field. 

..7. AC,BD,; Are the flanques of the Bulwork. 

| 8. DH, CG, The face of the Bulwork, .. 

0. BE,ME, The gorge or neck of. the Bulwork, 

10, FH, EG ,The Capital lines. 

. AB, The Courtine. 

12. If the fanque of the Bulwork be divided i in the point 2, and on the inſide 
youtake 5, 3, equal ro 2, B;and joyn the points 2, 3,thepart 3 D,or that curved Line 
within it is called Orillon , or eare of the Bulwork ; and the reſt of it 3, 5, 1s called 
the Hg Convert ; but the uſe of theſe Orillons are aimolk out t'of date. | 

13. CQ, Theflanqueprolonged. CE Skbeg — , 

14. Q G, The front or ſurface. nn | a 

i[5, BG, The fichant line of defence, 

16. R G, The Hanquing line of defence, 

17. KB, The flanque of the Courtine, called by the French, the ſecond Flangue , 
it is that part of rhe Courtine which lies berwixt the fanque of the Baſtion D B, and 
the flanquins line of defence KG . 

18. EF; the (ide of the inward Polygon or Figure. +: 

iI9. G H, The (ide of the outward Polygon, or the diſtance of the Baſtions. 

20. PE, PF, TheRadius of the inward Polygon, or Figure: 

21. PG, PH, The Radius of the outward Polygon. 

22. EPF, The Angle: of: the Center... Vide def. 4. 

23. AE O; The Angle of the Figure, Yide def. 4. | 

24. NGC, The Angle of the Bulwork,calledin French Angle Flanoqui: 

25. KCA,IDB, The Angle of the flanque, and Hanquing line of defence, 
called i in French, Angle ae la mo & dn Pn 

Bb 2 26. CKA, 


” 

- 
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: 26, CKA,DI B, The Angle of the flanquing Line of Defence and Courtine, cal- 
led in French, Angle flancquant interienr.._ - 

27. ACG, The Angle of the flanque and face. | | 
28. G TH, The Angle of defence, in French, angle flancquant exterieur ; Angle 


az tenailles. 


29. DSH, The Angle determining the fanque. Angle forme flanque 


There are ſeveral ſorts of Fortifications, as to their Magnitude. 


30. A Fort Royal, Isthat whoſe fichant line does not exceed a Muſquet-ſhot, and 


is uſed moſt in fortifying Cities and great places. . : 
; 31. The middle ſort of Fort Royal, Is that whoſe fichant line is leſs than Muſquet- 


ſhot, .. but the diſtance .of. the Bulworks more. 
32. Theleſſer ſort of Fort Royal, Is that whoſe Bulworks are diſtant juſt Muf- 


quet-ſhor. | | 
| Thoſe that are leſs, are called Caſtles, Forts, &c. We ſhall expound the Orthogra- 
phical terms, or the Profile, commonly called the uprights, in the 7th Chapter fol- 


lowing. 
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CHAP. NI. 


The Can 1 02 principal Rules of Fottification, 


.. 1. "PF He endof Fortification, is that few may relift many. 

* --* **= *A- 2. The formof the Fort muſt be ſuch, thar all irs parts may receive an ob- 
lique flanquing-lide defence, beſide the fore-right defence they afford themſelves. 
3. Thereforeeach part of the Fortification, muſt flanque and be flanqued. The 
manner of flanquing 1s this : The face , which is the weakeſt part of the Fortificati- 

Wb on, is defended by the flanques of the Bulwork and Courtine, as alſo, by the oppo- 
Fi3.5- ſiteface: The flanque of the Bulwork are defended by the Courtine, and the 
Courtine by the Flanques. Yd. fig. 5.. | = 

Fio. 6. +: 'The ſhorter and obliquet the defence lines are, ſo much the ſtronger and ſurer. 
3F $* > Now the Lines of deferice will be ſo much the obliquer, as the Angle of defence G TH, 
| ſalfbe* acurerx.-- © -- ek | | 
Fig.6. «$5. TheFichant lineB G,A G muſt not exceed a Muſquet-ſhot , that is 7500r 720 
' feet.The Bullet may be carried farther, but not todo execution at a mark. The Fichant 

* line among all the Lines of the Fort is the chief, and doth it ſelf determinate the 


bigneſs of all the ret. | | 
Note. Whej we ſhall make mention of feet, you muſt underſtand them to be Rhyne- 

UNMEET ETD | ITS FL Labret Sth | | 

6. Above all;catemuſtbe taken to make the flanquing parts of the Fortification 

as large as you can. ET IE add ET EE 
7. Therefore ler the flanque of the Bulwork be of a juſt bigneſs , and: make the | 


- 


ſecond*'-flanque as large as' you 'can + For that Fort 1s far the ſtrongeſt , which ; 
keeping the Reſt of the Maxims, bath alſo flanques in: the Courtine. 


F 4 


8. Let the Courtine be of a juſt length, let it be more than the face, and the flanques 

of the Bulwork joyn'd, becauſe itis the ſtrongeſt part of the Forr. _ 

9. Letthe Angle of the BulworkN G C, be able to reliſtthe force of 'Canon, and 
conſequently not leſs than 60 degrees; for experience hath taught us that ſuch a one 
wall-ſoffice. ORD EE EENDITS EL g s 

10. | 


Fig. 6. 


— 
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10. A Right Angle for the Bulwork is the beſt, but to gain it you muſt not omit 
er cut away too much of rheſecond flanque. 

11. The Angle of the Flanque and Couttine C A K, muſt alwates be a right 
Angle: ' For ſo, as well the Courtine as the Face will be more largly flanqued and 
defended, and conſequently more ſure and commodious, and the Angle of the Face 
and Flanque' will be bigger, and therefore ſtronger. 

12. Let the Gorge or neck-line AC; FH, bewlarge, leaſt the Bulwork be ftrair- 
ned. 
13. Let the quantity of the Bulwork be ſuch as may receive a ſufficient rnmber 
of armed Men, and yield room enough for the traverſing Gans, and performing orher 
Military dnties. p 

\ The Bulwork is chiefly ftraitned for theſe reaſons, if you leſſen the Face, and 
keep the ſame Angle for the Bulwork, and conſequently increaſe the Flanques : Or 
you retain the ſame Flanques, and increaſe the Angle of the Bulwork. 

14. At length, thatTI may contra the Rules above-mentioned, and many others 
into one, that form of a Fortification will be the beſt, that hath the largeſt Flanques 
in the Bulwork and Courtine , the Gorge Lines very ſpacious, the Angle of the 
Bulwork a Right Angle, or near a right Angle; and the Fichant Line, at mojt, not to 
exceed'a Muſquer-ſhot. 

Thar this form may be had in Regular Figures, the proportion of the Courtine, 
Face, Flanque and Neck,will be as follows. 

I5. Let not the Face be leſs than half the Courtine, nor bigger than the whole. 

16. The Flancque muſt not be leſs thana fourth part of the Face, nor bigger than 
half the Face. : 

17. The Gorge Line muſt not be jeſs than the Flanque. | 

In theſe three Dogen and Goldjzan agree ; The reaſon ofthem you may ſee inthe 
Account of the Figh Chapter. 


GHAP. IV. 


25ecing an Explanation of the fozrgoing Marims. 


LL the reafon and proportion of our Fortification will rely on the Rules deliye” 
. redin the laſt Chapter. Therefore *twill be here neceſſary more fully ro'de- 


clare them, eſpecially thoſe which ſomerimes all Ingineers did not approve of. The 


firſt, ſecond, and third want no expolition, 


About the 4th and 5th, although now no body diſagree, yet there was a 


time when men did doubt them. Some Military Archite&s, thoſe chiefly that flou- 
riſht in the former Age, did order ſuch adiſtance for the Baſtions,. that the Fichanc 
Line, or the longeſt Line of defence, ſhould not a little exceed a Muſquet ſhot, The 
Reaſon they brought was, that the place might better be defended with great Guns 
than with Muſquets: And therefore, becauſe great Guns cannot be ſo well leyel'd 


and ſo the charge would be the leſs, the Town being defended with fewer Bulworks. 
But this way, by all modern Ingineers, is negle&ed, who with one conſent remove 
the Bulworks to ſuch a diſtance, that the Fichant Line might be meaſur'd witha Muſ- 


- quet-thot, What reaſon our former Archite&s brought for their opinion, is plainly 


none atall. For both by Reaſon and Experience 'tis evident, Towns may be bet- 
ter defended with Muſquets than with Cannons , for the uſe of great Guns is very 
colily flow, difficult ; the execution they do,very rare and uncertain, fo that *tis be- 
come aProverb, He zs curſt in his Mothers belly, that's kil'd with a Cannon bullet, And 

| | E- if 


againſt an Enemy that's near, they required a greater diſtance for their Bulworks, 


Military Archte@ure, 


if a'\great Gun ſhould be made uſeleſs, by being diſmounted, or by the death of the 
Guaner, or ſome other miſchance, » all the Flanguing defence is loſt,” to the grear- in- 
couragement of the Beliegers. Onthe contrary, -the-uſe of Muſquets is not coftly, 
bur cafie, ready, quick; and ſure. ' For who will deny; that an Enemy may not bet- 
ter be beat off wicha thouſand ſmall Shot than one'grear Gun? A thing ſo clear 
needs no more arguinents. Therefore:let ſtand what we'bave appointed, :the Ft 
chant line ro be meaſured by a MuKuet-ſhor. - : . 
Nor do-we exclude the uſe of great Guns from. our defence; for in this modern 
way of Fortitication, they may and ought ro be admitted. 'ufelully : We only: per- 
ſwade, that rhe chief of the defence may rather be committed to'Muſguets than ro 
Cannons. SC aTpaMbo 
Whar we oraered in the 6th, and 7th. Rules, *'is the chiefeſt concern'in the whole 
bulineſs of Fortification, The Faces'of the Bulworks, becauſe they / lye fariher. out 


thanany of rhe other. parts, are the weakeſt parts of:the Fortification :' The Flanque 


and Courtine are theltrongeſt, for they lic farther fronithe Enemy, and being near 
ro: one another, ftoutly defend themſelves. - Since then the Face is a place weaker 
than the reſt, and which the Enemy moſt uſually attaques, we ought with our chieteſt 
caretohelpit. | | | 

There are two ſorts of Bulworks. Inthe firſt, the Face G V C, produced, falis up- 
onthe end of the Courtine F ; for which reafon the Face G C can 'only be! defended 
from the Flanque of the Bulwork. 


In the ſecond form of Bulwork, the Face G F produced, does, not: fall upon'the 
end of the Courtine, -but in another point of it X; ſo that it leaves our a part of the 
Courtine X B, which is called the Flanque of the Courtine, from which the Face 
may be as well defended and ſcowred as from the Flanque of the Bulwork Þ C. The 
firſt they follow, that would have the - Angle of the Bulwork a right Angle, in all 
Figures above a Pentagon. | 1c 5 

The latter the Dutch firſt receiv'd, and madeuſe of; who judged it beſt for their 
advantage to add to rheir defence ſecond Flanques in the Courtine, though with the 
loſs of a right Angle even in a Duodekagon. Neither is there any doubt, bur this 


method is far better than the former, ſince it doth not only ſufficiently provide for the | 


i Angle of the Bulwork, which it never makes leſs than 60 degrees, bur alfo increaſes 
the defence of the Faces often to twice as much as the former. | 
The Reaſon of the 8th Rule, which bids the Courtine be of a juſt length, is, that 


among ali the parts of the Fortification the Courtine is the ſtrongeſt: For it lies diſtant * 


from the Enemy farther than any other of the parts, and placed berwixt two Bul- 
works, 1s very ſtrongly defended. Now 'tis very agreeable to reaſon, that the 
ſtrongeſt parts of the Fortification ſhould be longer than the-weaker : 'Yet do not &x- 
tend the Courtine ſo far as to make theFichant line above Muſquet-thor, for that. ts a- 
gainltthe 5th Rule. The fitteſt proportion will be, if with Dogez or Fritach, you 
gS1ve it 432 feet, or with Goldman 480 feet. "44 

The 9th and' zoth Cannon treats of the Angle of the Bulwork ; where a 
right Angle is preferr'd before any other, provided ir do-not too- much obſtruct the 
re{t of the Rules. | | oP [£328 


For the'better underſtanding the Reaſon of this Rule, you muſt note, thar' right | 


and obtuſe Angles do reliſt the Cannon ſhot with their whole bodies,but an Acute one 
doth not with all his body: Let there be a right angled Bulwork'F-O B Q'P; and 
another Acute angled MLH DB. Now ſuppoſe the Bullers to fall in B O, the Face 
of the right-angled Bulwork FOB © P, from the Guns planted in R, by perpendt- 
cular ſtrait-linesRB,RS. Therefore becauſe the two ſtrait Lines RB, B ©, are 
both perpendicular to B O, . by ſuppoſition, in the ſame point B they will make one 


{trait Line RB ©, by the 14.1. 1. Euclide.From whence it 1s manifeſt; rhar the ſide of 2 


right angled Bulwork B Q@ objects its whole ſelf againſt the perpendicular ſhot R B: 
and fo conſequently aright-angled Bulwork doth with his whole bulk: oppoſe and re- 


— liſtall the perpendicularſhots RS, © 


« -# 


The 


> as aces oa. Bd 


_— — 
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| are the Reaſons, SES 

The” firſt is, that keeping the 'ſame Flancques QP, OF.,. and the ſame Gorge _ 
Lines PE,FE, the Bulwork will be very much ſtrairned, which is againſt the £**+' 7+ 
13th Rule; and.the Angle of the ſhoulders P Q B made ſo much the lef:, 
| | . Fhe other and chiefeſt_reaſon is, that the obtuſer the Angle is, the leſſer will be 
the Flanque of rhe Courtine, or elſe allloft;” X28 

Therefore a Right Angle,. or one, near,a Right Angle, muſt be given to the Bul- 
work-as oft. as, may. be, .-but fo that one clauſe in the Rule he not negle&ed;, which 
forbids you to ſpoil the ſetond-Flanque for rhe delice of 'a right Angle: And be- 
cauſe in a Hexg702, and the figures following to, a Duodekarorn, a Rigunt Angie in the 
Bulwork will cut off the ſecond Flanque in the Courtine, we judge it better, with 
moſt of the famous Engineers of this Age,todetra& ſomething from rhe Angle of the 
Bulwork,keeping notwithſtanding a due ſtrength for him,than to want* the Flanque-in 
the Courtineto the prejudice of our defence; which will be {o much leſſened. Bar- 
:duc and others followed rhe” contrary ; but moit people nowa dayes being taughr 
by Experience, the School-miſtrifs of al} things; haye forſaketrthem. 

The reaſon and ſenſe of the reſt of the Rules tis ſo plain, that they need no farther 
Ezplanation. 

\» 
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CHAP. V, 


The conſtitution of Regular Fortifications. 


He Definitions and Principles of the Science being now expounded, we will come 

. to the thing.ir ſelf; | Se 

| Thar the. Conltitutioni of-a Fortification may be found, ſome things qught to be 
given. Thoſe things here{are ſaid to be. given,: which we take at our diſcretion, fo 
chat none depend on, oriprejudice one another. ' Now from theſe Data once or- 
der'd, the-proportion of the-reſt of - the parts follows ſure and .determin'd- according 
to the Reaſon of the'things given. © Therefore *twill be the part of a skilful- Ingineer 
to chooſe thoſe Data which may beſt agree with the Rules eſtabliſh't in rhe:third and 
tourrh Chapters, and make the parts agree which depend on them. *- 
| Furthermore, becauſe theſe Data may be -varied' without any prejudice to-our 
Maxims of Fortification, : the Conſtitution alſo of Fortification will be various. I ſhall 
chooſe and propoſelix of -the:beſt and moſt approved. The proportion of rhe Lines 
will ſerve for any form, the quantity for the Royal only. 2 i FTIR 


Fig. 6. 


Ss. 
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Lhe Firſt Manner 


Is Goldmans. Let the Face be half the Courtine in what Figure ſoever. n 


| Feet 
The Courtine—————— 480. 
The Face — 240. 
The Flancq, in A4 Go. That ts} of the Face. 


in A5e Ang. B80. That is 5; of the Face. 


In the reſt of the Figures up to a py 1 Polygon 10 feet are alwaies added to 
the Ranque,till in a Nonangle the Flanque becomes 120 feet, that is * the face, which 
quantity is retain'd for the flanque in all the —_— figures. | 

The Angle ofthe Bulwork is made of half the Angle of the Figure, increas'd with 
I5 degrees, Therefore it will be | | 


Degr. 
4. 60. | 
5 69. £ 
6 75: 
7 79. 17 9'.orin decimals 79, 286 
Ina 8 angled figure in 30. or 82.5. in decimals. 
IO 87. 
© 11 88. 38.11”. or 88, 63.64. in decimals 
TG 12 90. or a right Angle, which is retain'd in all ft- 
Sures following. 


From theſe Data, or things given, the proportion of the reſt of the lines will 
ariſe, which the following Table ſhews you. 


——— —_— 


omen. 


— 


| "Bae, Capital. ; Gorge. | Flanguez.| Fichant. | 


TV 494.5.5.8. 172-6.9.9. 109.7.0.6. | 256.0.7,7] 722.2.2.2* | 
V | $95.2.9.3. 197-9-1.1. | 109.9.0.2. | 254.0.8.7| 724.1.5.7. 
VI | 713:4.8.6. 209-9.7.6, | 116.7.5.3. | 262.7.2.1] 724.9.0.9. 


nland ft er ; 


y 
are IOth s, IQOths,IOOOrþs, 


SV 

F: 

S> 

= 
1 VO 833.8.5.8- 222.0.5.6. 121.7.9.3. | 262.0.1.1. 720.2.5.4. _ - 
VL] 955.6.6.1- 233.9.6.4 125-7.1,3. | 256.9.4.2.) 728.0.7.4. | EE & 
IX jr078.5.0.8. oe 128,8.7.0. | 249.4.8.2. 730.3.1.7, | $ Þ £ 
Ln ——— mm; o—_—G—_—} 6 
| X [1212'6.0.7, 246.5.9.2 1.34-7.1.7- 238.9.8.8 |729.6:3.3, 2 EL 
| XI 11347.0.8.3, '247.5.4.3 | 139-5-2.1* | 266.3.2.1 | 729.0.3.5. = 8 = © 
| X00 1:481.8.8.6, /248.4.6.0. | 143.5.4.0. 272.1.5.4'| 728.5.1.5. A I 8 
| - —_— 


In this firſt manner of Fortification there are four things given beſides the ſpecies of 
the Figure, Y;z. T he Courtine, the Face, Flanque,and. Angle of the Bulwork, who 
themſelves agree with our Rules, and alſo the reſt of the Lines which follow from 
them ; as the Gorge, ſecond Flanque, and the flan uing and fichant lines of de- 
tence, which you will find to be true, if by the help of the Trigonometrie you calce- 
late the quantities of each of the parts out of the Data, or things given ; of. which 
we ſhallf] peak in the following Chapter, I ſhall here only mention two things ; That 

| 15, 


/ _ - MOON 
— 


Milner ArchiteSave. | D 9 


% - 4 . —————————TIe *% 
—_——_—_—__—_————— — — 
UA EEE 


is,'the ſecond Flangue in this way will be larger thin in any other, ſo as to exceed 
half the Courtine, And the Gorge line be alwayes above a 100 feer. 


I 


The Second Yanner 


Is Dozens. The face is 24 perches, or 288 Rhynland feet. 
' The Courtine 36 perches. 

Therefore the proportion'of the. Courtine -to the face ixſeſuialeer « or as3 t02. 
which is obſerv'd 1n all the following merhods... a | 

The Angle forming the Hflanque is 40 degrees alWays. 

The Angle of the Bulwork is + the Angle of the figure increas'd with 5 degr. as 
in the fir{t manner. Goldman, Marolois and Fritach, agree in the Angle of the 
Bulwork. 

Note, that the Perch we ſpeak of contains.12 Rhynland feet. 


The Third Yanner 


Is Devens ſecond. It differs from the ſecond in the-laſt Axrum only, for it' makes 


the Angle ofthe Bulwork equal ro two thirds of the Angle of the figure, therefore 
"twill be 


degr. 
" %, S 60. 
| 57 72, 
In a * 6Angle 780, 


Q, W- 42. 51”, "or 85. 71428 1n Decimals. 
90, which willſerve in 7a that follow. 


va x2 
| * Rad. Capital. Gorge. vN Flang, IT] | Flom 2 >. Fithant, | VS S 
—_— — - & rn ——_— — = 5, M. 
IV. 38. 5O , 19.73 9 .23 7: 74. 7.10 60. 80 SY S 
V.- | 49:05 ' 20.40 | 16. 83. 9:09 8, OF | GE. 10 SEE 
VI. | 60.00 /21.10 |'12.00 | 10-07 .|.. 8. 53. |.6t.34 ES 
VII. | 70.80 Poyen? 12.9 10.83 8.41 | GI. 54 I OY A 
VIII. | 82.66 22.32 | 13:63 }' 11544]. 8.39 | 61.72 | I.8 o8 
IA. 7} 03, 08 23. I | 13:69} Fi-O% 1.10 | 61,94 | © RS 
—— | — | anne mmm | mn mmpeem bal : Ol 
X. [03.02 23.82: | 14.62 | 11.76 | 12..92:|.6r:790!1 DING L 
XI. .-| 114.26 -24. 40 | I4.19 11.91 I4. 19 | 61, 68; ''&'v SD 
| XUL. |. 124.97 24.88: 14» 34 dhe ts 1 vir. x51: 63.66. | KI ES 
| B57 E005 Ween be FI TOS PTV: PREP RETIETE PER + 4 0T oY Fe IM 
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The F oureh Banner. 
Is Dogens third, Fritachs firſt. 


Let the Courtfne be 36 perches. | 
The face 24 perches. - 0s bi 
The Angle of the Bulwork * the Angle of the Figure incxeaſed with 20 degr. 


2 *Perches . 
6.72 
7 84. 
\. ,:G-DG... 
+ Angle ls 9. ='Y 
| 10.'12;, _ 
I L«:J; 32. w 
12, 144 "hich is kepti in wi the following Fi Fig. 
Dd The 


IBRD. 


The Flangque 10.4 | 
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' The Fifth Hainer 


Is Fritach's ſecond. | 
Ler the Courtine be 36' perches: 
The Face 24. 


The Angle of the Bulwork. half the Angle of the Figure increaſed with 5 depr. 


42S in the firſt manner and the LY | 


6 Perches- 
& * .- 8. 96 
| 5 9. 108 
The Flanque ina 6. Angleis 10.12 
7 IT, 132 | 
8 12.144 the ſame always in the following Fig. 


Out of theſe Data, the proportion of the reſt of the parts that follows, which the 


Table underneath will ſhew you. 


—_— A IE 


| _ Rad, Capital. G orge.  Flang; 2. Fichant. [ I 
IV. 38. 14. | 20.01 . | - 8.97 6. 14. .} little exceeding | T- 
V. | 48.08 | 21.03 | 10, 26: Þ 10.57 / Go Rods | 8&8 
\ VI.. | $8.19-| 22.15 | 11, o$: | 12.86.” Perches. BK... - 
> —_ Colin kk 4 n nnci——_—_ > > 
VII: - |. 68; 47 : 23031 |'-11,7T 12,03 - DE 
_ VILL 78.60 | 24.48 I2.16 II, 67 o Ip 
- IN: - | 90.3b-| 24.64 12:89 |. 12.95 SL 
TEE Pow orange, Anagans 3" | X REPS. Rs ws {2 
| N. | 701.84 | 24.66 | 13,47... 13-90 > ES: 
- XL 11338 | 24.76 | {23:95.| 14.63, SIS 


-. 2 ---»  --The Sirth Banner 


. EertheCourtine: be 36perches. ©. .: 
:. Thefdce 2475 10 01 rx 


+ The Angle forming the-Flanque alrays 40 degr...: / [ | 


- The Angle of theBulwork asin-the fourth manner. Therefore it will be 


| degr. - 
4 6F. 
3 75- 
Cs NY . 80. | 
| 2012552 Ina 7 Anple © 'B4e 27.9 
| 8 87. 30 
9 90. And ſo always after. 


All theſe ſeveral ways of Fortification;agree with the Canons deliyercd, in the 
3d. and 4th. Chapters. The Fourthfeerns leaſtin uſe (fo 1 gather out of Fritach 
pag. 15.) The Fifth is more uſed. 'The-Second: aid Third are much alike; Betwixt 
theſe (viz. the'ſecond and third) and the fourth, the S;xth is a mean, which accor- 


: 


> C1 


ding to Dogen1s to be prefer'd beforethem} © The Firſt goes beyond all the reſt forthe 
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largeneſs 
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largencſs of che ſecond Flanque,and comes ſhort of all the ret in the firſt Flanque ,the 
neck, the faces, and inthe Angle of the Bulwork. Whence its conſequent, he ſhould 
have - his Bulworks leſs thanany ofthe reſt. His Courtine 1s larger than the others 
by 48 feer. This ſeems to be leſs in uſe than any of the other. 

The Pata, or things given in the ſecond and fifch, differ about the Fanque, which 
in the fifth js bigger : For which reaſon; it hath its Gorge line and ſecond Flanque 
leſſer: ©. The third and fourth in their Dar's differ about the Angle of the Bulwork 
andthe Flanque. © The Flanque in the fourth 1s leſſer : the Angle of the Bulwork 
is bigger, except in a Hexagon. Where, &c. | | 
Bur all theſe wayes are approved; let every one take that which pleaſes him 
beſt. | TS | TO 

And fo have we order'd- the conſtitution of each way in Fortification :. But by 
what Art the quantities of the reſt of the Angles,and Lines depending on the things 
given, are found out of cach of the things given; that is, by what method the 
Tables above were made, we mult {eek for in the following Rales. 


- How to find the Angies. 


1. The Angle of the Center of any Regelar Figure 1s had, if you divide 360 degr. 
by the number of its Angles. See rhe Scho/zuz of rhe 16 Propoſ. of the fourth of Eu- 
clid. ſer out by me. 


TY WT. Ss: xt 
Center. 90.72.. 60. JI, 43 ,38'. 45. 40..36. 32, 43',38". 30, 


The Angle of the Figure. g0108.129. 128.3417". 135:140.144-147,16;22",150. 


2. The Angle of the Figure,.or of the Circumference'is found, if you ſubſtra& the 
Angle of the Center from the right Angles; that is' 180 degrees. For the Angle of the 
Center P,together with the Angles P E F,P F E,makes two right ones. 32. 1. but theſe 
are balf the Angle of the Figure, and fo joyn'd togerher miake uþ.the whole [Angle of 


the Figure: © Therefore the'Atigle of the Center, with the Angle of the Figure, makes 


two right ones. Therefore, &c.* , 


lel, the Angte EG Qise ualroPEF;andGKA equal w'CG or Therefore, &c. | 


TT => 6.74. 


EE on ere in ln ions OS On Ty SCH ITT 
6. The Angle G T Hwill befound after this mariner. ' Double the 'Angle CKA, 


which ſubſtract from 180 degr. the remainder rs the Angle] T K;or G TH, Forthe 


Angles CK AD IB, are-«quat by conſtruction; rherefore CK A doubled;'is equal 
to them both. Now theſe'two' Angles betinp knownin'the Triangle T T K, rhe rhird 


alſo will be known, Exc!;.-32. 1. and the Angle IT Kis proved equalto G TH, by 


the 15. 1. 

7. The Angle ACG is diſcovered, if you: ſubtract ACK from 180 degpr. for 
ACK, and AC G, make two right Angles. Eucl. 13.1. 

8. Tofindthe Angle G EA, ſubſtratÞ EF, half the Angle of the Figure found 
in. the ſecond Rule, from 180 degrees: For PEF, G EA, are equal to two Right 
Angles.. = x3; 1, | 


Dd 2 Dow 


FT. 


= Ea" SO On In IE th. 


32 Miti rary A rehiteffure. 
Dow to find the Lines. 
1 The Lib AK, CK © 
Fir 6. Thi, che Right angled Triangle A C XK the Flanque A C is given;and the Angles C & 


are found by the fitth.and fourth Rules, Therefgre the Sides AK, CK, will be found 


by Tiigonometrie. 
2., The Hanque jn the Courtine, and the fAlanquing Line of defence, 

The Face which is given being added to C K foundourt lalt,gives the flanquing Line 
of defence G K, and A K one ofthe Lines laſt found, being deducted from the Courtine 
that is given, leaves the Flanque in the Courtine BK. | 

3. TheLines GQ,, QC. | 
In the right angled Triangle G Q C, the Face G C is given; and the Angles are 


already tound in thefourth Rule. For QGCis equal to GKA; therefore G Q, 


Q C will be found. 

4. The outward [ide of the Polygon G H. 

To G Q doubled, add the Courtine which is given. 

5.TheLine AQ. | | 

To the Flanque which is given, add the Line Q C, found out in the third Rule. 

6. The Capitals GE, G Z. £2 

In the right angled Triangle GZE, the Angle EG Zis found, for it is equal 
toP EF, half rheangle of the Figure; and the fide ZE, or Q A, is found by the fifth 


Rule; (therefore G E, GZ, are found. 


7. The GorgeLine AE. | RN 
'Subſtra&'G Z, found in the ſixth Rule, from G Q, found in the third Rule, and 
there remains Z Q,or E A. 
- 8, The fide of the inward Polygon EF. | 
Add the Courtine which is giyen to the Gorge line doubled, found out in the 
foregoing Rule. =. BIT | | 
9. The Radius P.E,Y P. SOS $4 
1nxheright angled Triangle E Y P, theſide E Y is found (for 'tis half the fide of the 
Figure found out in the laſt Rule) and the Angle PEY found in the ſecond Rule 
of, Angles; therefore the ſides EP, Y P, will be found. 
"10.- The bigger Radius G P. 
. Add the Capital to the leſſer Radius, .. | 
LI; The Fichant line of defence B G. _ 
Out of the ſum of the Squares of GR, B R, extra the Root, and that ſhall give 
GB; The demonſttationis from the' 47. 1. of Euclid. RB is found out in the fifth 
Rule. GR is had, if to Z R,orE B, theſum of the Courtine and Gorge line you 


add G Z, found in the ſixth Rule. 


#H# 4a 
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CHAP. VI. 


The delineation of Regulax Fottifications, either 
on Paper 02 in the Field. 


Ince that. in the foregoing Chapter the quantities of the Lines and Angles of For- 

tifications are determined ; - to delineate the ſame either on Paper or in the Field, 
there is nothing more required than what I have taught in my Prattical Geometric. 
Therefore in the tenth Chapter of my Prattical Geomerrie you'l find what youdefire 
digelted into ten Problems. 7 Ott, LS | 


et, . 
FY 


ee Ee OOO OO 


Parr C HAP. VII... Ty 
An Explanation of the O:thographical Terms. 


T TIitherts.1 have deliver'd the delineation of Regular Fortification : That is, I 
have deſcrib'd the out-circuit of the Rampar only : But now I paſctothe Or- 
thography, in which all the parts of the Fortificarion, as to their height and'thickneſs , 
are contain'd. The beginning, as it uſes to be, is drawn from the Explication of 
Terms. | | 
The Horizontal Linevis AES V Z. | 
The Orthography ofa Fong, isa SeQionof a Fortification made by a place Fig. 8. 
per pendicular to the Horizon, ſhowing the height, thickneſs and poſition of each part 
in the Fortification : It is ſhown in the eighth Figure. 
The Rampar ALIKE is a body of Earth furrounding che whole Fortification, 
it includes alſo the Bulworks. | ets... | 
The breadth or thickneſs of tlie bafe of the Rampar AE. 
The thickneſs of the top of the Rampar L 3. Nt Bend K 
The outwardloaping, or re&ination of the Ranipar 3 E, called in French penchant 
du Rempar Exterieur. eh | 
The outward T als, ot Lineforming the ſloap of the RamparE F, called in French 
le Talu Exterienr ds Rempar. | | | 
The inward ſloaping or reRination of theRampar AL, Penchant dy Rempar In- 


Ss *» 


gerieur. | 
The beight of Ze Rangdr BT, Hantttier dil Repay oo 
. The breſtwork of the Rampar, in French” called Parapere; 4 GIK3.! Irisa 
rpcrcka earth ſurrounding the 'whole Fortification rais'd upon the Rampar toa mans 
height. NY | | - | * 92 0 HILLSIDE OT EIT | BY Pen RY | 
F he thickneſs of the baſe of the Breftwork D 3: my we 
.. The thickneſs of che rop of He Breltwork O-K? You muld take: no notice of -the 
little line intercepted betwixtT'T, 1 D:. 7 I | 
The ſloap or inclination of the top of the Breſtwork I K. | 
. The ourward floaping or reQination of the Breſtwork K 3 - tis. ina direct or ſtrait 
line with che onward floap of the Rampar E' 3. © | Rok» - 
The ourward Tal, of Line torming theſlope of the Breſtwork 32: Taly Exterieur 
oa Parapett. . | PETR ESTER. oe SRC ets 


E © The 
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The inward Sloap or reQination of the Breſtwork 1 D,penchant interieur du par apett. 

The inward T alz or Line forming the inward Sloap of the Breſtwork D T, Taly 
Interieur du parapett. EY Pn RM vg 

The Step of the Breſtwork D G, called'in FrenchBanquer. 

The plain or Walk upon the Rampar L 4, in french T eryeplerr. 

The Fauſs Bray, or Parapert des Rondes, F NPQR,itis a Breſtwork rais'd round 
the Fort at the foot of the Rampar, principally uled for the defence of Moats or 
wet Ditches, and in all things like tothe upper Breſtwork, 

The plain or walk of the Fauſs Bray E 5, or Chemin des Ronaes. 

The Bank-ſide of the Ditch R S, Liſeer. SE 

The Ditch S 87 V, Le Foſſe. 

-: The inward ſloaping deſcent of thei Ditch'S'8, x ala Eran I Ede et ed ways, 
«- The :inward' Talx or Line formingithe: inward ſloap of the Ditch, S H, Tals inre- 
rieur an Foſſe. as 53 9ygf L356 47 GEift bo Cn nidton a need, 
/The outward ſloaping deſcent of the Ditch V 7; .Contreſcarpe. .. - 


* 


The outward Ta{z, or Line forming the outward Sloap of the.Ditch, V 5, Talk 
exterieur du Foſſe. ks a 

The lower width of the Ditch, 87. : 

The upper width of the Ditch, S V. | | 

The depth of the Ditch 8 H, ..75. profundexr du Foſſe. 

The Couvert way, N 6,. Chemin Colrvert Corridor. 

"The Breſtwork of the Couvert way 6 X,Y Z, parapett d# chemin Convert. 

Its Baſe- O Z,  peid ou baſe du parapett de chemin convert. 
* Its ontward ſloaping, Y Z.: + ADELE EDBLIG | 
Note, that this Orthographical Settion is not drawn by, the Courtne, but by the Face 
of the Bulwork.; and ſothe Lines 87, SV, dorepreſent the width of the Ditch or Moat 
that waſhes the Bulwork.,, ' which you. muſt. always underſtand, when there ſhall any men- 
tion be made of the width of the Ditch... ..:_ ORE awry | 


—_— <——_—_—— —— 2h 
T_T ee. ns 


Wherein are determined the 'Ozthographical di- 
menſlions oz the P2ofiles of Foztifications, and 

- firſt; thoſe'of the Rampar, and Sreſtwozk. 

--27-+-.1rasd upon. the Rampar.  .._ 


He ſole and main bulineſs of the delineation hitherto expounded, was truly to con- 
+ ſtirute' or form the Rampars..circumference, - compleated with Faces,. Flanque and 
Courtine, which indeediis the fundamental & 5 ok ofall Martial Structures. 
But now to preſcribe the dinienſions of rhe Rampar it ſelf, and the reſt of its parts, astp 
their height and thicknels, is the buſineſs of Orthography. Every Fortification con- 
ſiſts almoſt of theſe parts, (viz.) Rampar, Breſtwork; Fauſs bray, Ditch or Moat, the 
Couyert way, and'an out-Breftwork.. Yet if the-Ditch bedry, the Bxl-vray both 
may, andis wont to be omitted. Inthis Chapter we ſhall ſpeak of the dimeniions of 
the Rampar and Breſtwork. NES ne Fs Oe Ls Fi of : 
:. The Spartans in foriner: times would not defend their City with Walls and Ditches : 
and King Ageſilaus ſhowing his armed. citizens to one that asked why Sparta wanted 
-Walls; -faid; thatthoſe ,were the Walls of Sparta. This was plainly a fooliſh ad 


empty oſtentation of ſtrength, relying on no ſound councel, but only raſhneſs; wn 


F 
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, the exp oxience of all nations hath condemn'd, and which the Spartans had almoſt found 
| fatal to themſelves in the Theban War. But leaving this wee'l come to the purpoſe. 


I." Fo2 the Stuff oz matter tomake the Kampar. 


. The Rampar muſt not be made of wood nor ſtone, but Earth; this is every where 
at hand,. and ready to come by, and 15 ealily heaped. up'to ſuch a thickneſs that the 
Rampar may be Cannon Proof, belides, Earth by-its yielding and giving way does ſoo- 
ner maſter and break the force of the Shot. Yet I do not prefer a bare Earthen 
' Rampar before one caſed with ſtone; of which I ſhall ſpeak hereafter. 


IT. :The Dreight of the Rampar. 


There 1s hardly any thing ſo deſtructive to a Fortificationas a high Rampar. This. 
errour hath been committed in moſt :of the ancient Fortifications,. eſpecially thoſe of 
| the moſt famous cities in Exrope ; fartheſe high Rampars flatter the light, and make 
a ſhow of Strength where there is none; when. indeed they ſpoyl the whole defence, 
and betray the Town to the Enemy ; and leaſt ſo great miſchief might be had-grarss, 
the Treaſury mult be alſo'drain'd to obtain it. OTA) SUITE HI Hap 
The fault ofhighRampars conliſts chiefly in this, that they ſhelter the enemy when 
he draws near them from the Shor of the Townsmen. This to irs own great loſs, 
Breda hath taught us, when it was laſt beſieged by the Hollanders. 
Prince Maurice had fortified this Town with great care and expence, ſo that it 
| might ſeem to. be reckon'd one of the compleateſt Fortifications of .Europe ; but the 
height of the Rampar flattering his light, as Lfaid, deceived him, The Inhabitants of + © -.#- 
Bredz beingafterwards beſieged by Frederick,, Mauritius his Brother, were not able 
from their high Rampart with all their Cannon to remove the enemy approaching nea- 
rernnto. them, nor his Blinds ſealing by degrees upon them; whence they were forced 
to cut holes:in ſeveral places of their high Rampar that was rais'd at ſuch great charges, 
| _ andpull it down, and leyel it, to make a place for lower Batteries, from whence they 
might ſurer hit and break the fatal Blinds of the Enemy. Burt theſe thigh Rampars 
cannot beſo mended, but they'l be marr'd worſe in another point; for while they are 
cut in many places, the binding together and joynting of the work is looſned, ſo that 
*rwill eafily fallif batter'd with the Enemies Cannon. - - . HEY : 

But a Rampar that riſes to'an indifferenc height hath not this deadly inconvenience,as Fig.9. 
is manifeſt in ic ſelf , nay and Musquet Shot' doth more. Execution from a low Station * | 
than from a highone, For let there be two heights, A B-the bigger, -A C.the leſſer, 
and let the Line D E at the height of a man ſtand perpendicular. upon the Ho75z0n:Now 
it is clear the line or Shot which is directed frqm, C to E ſhall. fall beyo.d thar line 

* or Shot which ſhall be dire&ed: from.Bro E,_and intercepts a.larger ſpace on the 
Earth D F, whereas the other. from B paſſing: through. E,. intercepts: only the 
ipace DG: Therefore more ground may be ſcowred froma low place than from 
a higher. q | En OR Ins 

Bur perhaps thoſe that are the Patrons of high Rampars will: fay they cannot, be ſo 
| calily climb'd, and that the Enemies approaches may better b2 difcoyered from 
them, | II | | | 

L anſwer the inconvenience now alledged mult prevail, foran ordinary height will 

ſufficiently hinger the aſcent of the Enemy , and for diſcovering his approaches you 

may raiſe Caralliers in the” Bulworks. YC es CA B 


me Bos op 


1113 .The Height is determin'd. 


Therefore let not the height of the Rampar exceed 18 Rhy»land feet;. nor: be'leſs 
then rofeer, for this would expoſe the City to the Enemies Shot; the other ſuffices, 
more would make you fall into the error ſpoken of beforein the ſecond number. 

Engineers by reaſon of the ſeveral magnitudes of Fortifications,”- preſcribe: ſeveral 
heights, bur meerly by gueſs. oY 
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feet 12, 14.15. 16. 18 &c, The belg YE On ry IROTER” 

, Tf Hills ſhould hangover the Town,. you muſt not for that reaſon raiſe your Ram. 
par above x8 feet, but raiſe Cayalliers in your Bulworks, or przoccupate thoſe higher 
places-wirh Qutworks: ::; 


Iv. The Talu of the Rampar 02 Line fozming 
__ ._ the Sloape. . 


The Rampar muſt be ſo built that both without and within it may be ſloaping, for 
a body of Earth cannot like a Wall rife to a perpendicle. 
-. The'1nward Tau AB, muſt be always equal te the height BL, that upon any 
ſudden occafion the Souldicrs. might cafily run upto their Rampar. . © 
 Theoutward Talu EF, is mott commonly half che height, and it would be requi- 
ſite-ro.make- it leſs if the Earth be firm : It the ground be very lqoſe, it may be made 
equal to two thirds of the height ; bur if the outward Tal be roo big,. it gives the 
Enemy-anealle-aſcent; as appear'din the' memorable taking of the Fort of Schenkzy. 


V. The upper thickneſs of the Rampar. 


© The upper thickneſs of the Rampar: L 3; muſt nor be only ſuch as may bear the 
force of Canhon, but ought to be ſo big, that after its Breſtwork is ſer on, whoſe 
Tower thickneſs muſt be 24.feer, (elſe not Cannon Proof, } together with the ſtep or 
Banquet D'4 three feet broad, yer it may alfo haye remaining a plain or walk calledin 
French Terreplein 4 EL, large enough for the trayerſing great Guns. Therefore "twill 
be moſtanend 52 or 57 Rhynland feet; x thicknels much exceeding this will be ſuper- 
fltzous, {and for mo other uſe thandraining the Exchequer. And here alſo your Engt- 
neers for the diverſity of the figures preſcribe ſeveral thickneſſes, and meerly agarn 
by gueſs. RN NEIEOY Oar es 


In Sf. -"VE;, VL REDE o:. $5 ay 

feer © 6 ne Is 48. oe $7. . The upper thickneſs of the Rampar. 

And becauſeRampars and their Breſtworks ought ro be Cannon proof I will briefly 
add; how much ground a Shot can penetrate. 'A whole Cannon at 400 feet diſtance, 
with a Ball of 48 pound, ſhall ſtrike 20 feer deep into firm Earch. A Demy-Cannon 
at the diſtance of zoo feer with a Ball 07 24.1. ſhall enter 12 feet of firm ground, A 
Field piece at thediſtance of -200 feer, with a Ball of 12 /, ſhall paſs through. abour 
7 feet of firm ground. © This Goldman reports. But if the ground be looſe, it will 
penetrate far deeper. Dogen denies that 20 feet of any ordinary Earth can be pierced 
with whole Cannon Shot. , 


v1. The lower thickneſs of the Kampar. 


' Thelower thickneſs of the Rampar is found, if to the upper thickneſs L 3 or 
BF, you add the outward and inward Talu's A B and FE: 'Tis therefore for the _ 
moſt part fix or ſeven perches, that is 72 feet, or 84 feer'; bur then the outward T alu 
E F, will be ſomewhat leſs than halfthe height. For the Quality of the Figure A#- 
thors-order again by gueſs 


© In IV. V. VE VIE VIIKIX. _ SO 
| feer 54: 60, 66. 72. 78. 84. The tower thickneſs of the Rampar. 


'VH. Of 


————_— eo eg vp SEO 


Military Architeffure. FR 


"7 


ud — _ —  _—_ 
gt no ne tn 
— — —_— 


vii. Of a Kampar Caſed with Stone. 


A Rampar caſed with Stene is to be preferr'd before a bare one, 1. becaulc it chie - 
fly hinders nocturnal invalions, and ſudden attempts, lince the enemy cannot mount 
it without Ladders, the providing of which will be very troubleſome, and the uſe 
as uncertain, 2. Becauſe it hinders an open aſſault, ſince it cannot be attempted but 
by Ladcers, which will be to no purpoſe, or by the ruines of the wall thrown 
down with Mines, 3. Becaule it isa {tableand everlaſting work ; whereas abareRam- 
par, unleſs it be continually repaired, falls ro the ground. 

They that diſagree, reaſon after this manner. 1. That Walls battered with Cannon 
ſooner fall than the bare Earth. 2. Their Stones beaten down fill up the Ditch. 3. Thet 
the pieces or Splinters of the ſtones flying about will hurt the defendants. The firit I 
deny, if the Walls be very thick, . orif (as I ordered) propt with an earthen Rampar. 
AS to the ſecond, *rwill be the ſame thing, or rather worſe ina bare Rampar. The 
third is avoided, if you do not raiſe the wall to the top ofthe Rampar, which is ob- 
ſerved inthe Wall of Antwerp. This inconvenience will be much leſs if you make 
the walls of Brick. 


VII. The BreUwozk of the Rampar. 


Upon the Rampar there is always a Breſtwork built 4 G, IK 3, whoſe dimen- 
ſions are theſe following. IS 

1. The inward h:ight T 4 muſt be always 6 feet, that it may conveniently ſhelter 
the Souldiers, who ſeldome exceed this meaſure. | 

2. The outward height 2 K niuſtbe4-feet, for ſo not only the field and the out- 
Breſtwork, but alſo a great part of the Ditch will be defended by the Rampar, and 
you may know how much, if you can come to the knowledg of Ce, which will be 
found atter this manner, asI O istoOK, ſoisI C to C #. The three firſt terms 


Co known, there will remaino V- alſo known. | 

3. The inward Tala DI muſt bealways 1 foot; there is no need of a greater, ſince 
1t lies from the Enemie, and is propt up ſufficiently by the Step or Banquet G 4 D, 
neither 1s it expoſed to the feet of men always running upit, as the inward ſide of 
rhe Rampar. | he] | 

4. The outward Talu 2 3. muſt bealways 2 feet; for ſince the outward lide of the 
Breſtwork K 3 liesin a {treight Line, with the outward {ide of the Rampar 3 E, and 
K2, 3F, areparallel. 'Tisevident that the Triangles2 K3, F3E, arelike Tri- 
angles. Therefore ſince in'the fourth number we ordered the entward Talz of the 
Rampar E F, to be half the height of the Rampar F 3, 32 will alſo be half the heighr 
2K: But 2 K was appointed to be always 4 feer, therefore 32 will be always 
2 feet. | | 

5. The upyer-thickneſs O K, muſtbe Cannon proof, therefore ſince a whole Cannon 
will ſcarceſ{trike through 20 feet of Earth, 21 feer may ſuffice. 

6. The lower thickneſs D 3 is compoſed of the two Talues D'T 32, and the up- 
per thickneſs O K; the two Talu:s taken together, make 3 feet, and the upper thick- 
neſs 21 feet, ſothat the lower thickneſs will be 24. feer. | 

And here again our Engineers ſport it, and for the variety of the Figures alter the 
thickneſſes after this manner. 


In __ IV.V, VI. VII. VIIL IX- &c: 
Lat.ſup. Q 11, 12; 16,17 21 beet 
Lat. inf. -12 14. I5 18 -20 24 feet: 


F F 


are known, thereforethe fourth C © muſt be known. Now from CV known, take. 


Fig. 8, 


<whoemwas 
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WY 
/- dance «3 ind. tdi rs 
Tu. Fx _ 


The” Step or Banquet is.built at the foot of all Breſtworks on the inſide, and is 3 
feet thick or broad, and 1 5 feet high. GLEN IM 


IX. The Terreplein 02 Walk upon the Rampar. 


The Walk on the Rampar L4- is found, if from the upper thickneſs of the Rampar 
L 3 you ſubſiract the lower thickneſs of the Breſtwork D 3, and the thickneſs or 
breadth of the ſtep D4 ; wherefore ſince D 3 in number 8. was ordered to be 24 feer, 
and D 4-to be 3 feet, and in the 6 number L 3 was ordered to be 51 feet, or 57 feer, 
there remains for the Walk 24. feet or 3o feet. Bur if you have a mind to ſport with 
the Engineersabove, it will be 


In IV. V. VI. VIE VIIL.I1X &c. The breadth of the Terreplesy. 
21 22.2 $5,275: 28.30. teet 


X. The Bank of the Ditch. 


If the Rampar want a Faulſs-bray, there will be left a Bank-ſide, or 2 ſpace of 
Earth 6 feet broad from the feer of the Rampar to the Brink of the Ditch RS. 


m—__—__——— 


IRE = 3 
The Ozthographie of the Fauſs-bray. 


r, The End and neceſſity of a _Fauſs-bray. 


*Xperience hath taught us in the taking of many Towns in ZoHand, that ſo ſoon 
as| the» Out-works are taken in; : the Moat without any great difficulty will be 
covered with Galleries, and ſo conquered for the water in the Moat hindering the fal- 
lies ofthe beſieged, the Builders of the Galleries can'only be called fromthe oppoſite 
flanques,' being ſafe before: by reaſon 'of the neceſſary height of the Rampar which 
protects the Enemy'lying ſo near under it from the Shot and light of the belieged. 
Againſtſo deadly anmnconyenience the Breſtwork FNP Q R 1s built, at the foot of 
theRampar, which 1s called commonly Fauſs-bray, or parapet des Rondes: And in 
this alonecconſiſts the ſafety of a Moat or wet Ditch. For from this the beliegers are 
beat off on all ſides, with Shot almoſt quite level or Horizental; And therefore 
ſurer to do Execution; as Iſhewed in the cighth chapter, number the ſecond. There- 
fore the only End of a Fauſs-bray, is the defence of a Moat, which, help, a dry ditch | 
doth nor ſtand in need of, -as ſhall be: raught hereafter. - 


11, Its height and Sfrutifure. OY ry | 


Some Architetts {ſharply contend, that ſuch a height ought to be given to the Fauſs- 
bray, as might make it able to eommand the Out-works. ' But'the defence of the 
Out-works will better be perform'd by the Rampar- it ſelf; .and as much. as you ſhall 
addto the height of the Fauſs-bray, ſo much will you diminiſh from the defence of 
the graft : Therefore let it notexceed:-humane ature. The reſt of its Structure is the 
ſame 1n all things, as that of the Breſtwork of the Rampar, delivered in the cighth j 
Chapter, numb, 8, E Re 

II, The 
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117. The Walk of the Faulſs-bzzy. Chemin des Rondes. 


Betwixt the Rampar and the Fauſs-bray is left a ſpace E 5, fit for the Beliegers to 
Plant and-Traverſe their great Guns , which we call the Walk of the Fauſs-bray ; 
Its greateſt breadth is equal to two Rhynland Perches, and the leaſt is equal to one. 
When upon occaſiona Fauſs-bray ſhall bedrawn about the antient Rampar of Cities, 
to be defended only by Muſquetiers, the breadth of the Walk may be taken ſome- 
what leſs than a Perch. If you have a mind to proportion 1t to the Polygons, you 
may order it after this faſhion. "> 


In IV. V. VI. VII. VIII, IX The walk of the Fauſs-bray, 
IF. 18. 20. 24. 24. 24.&Cc. with its ſtep or banquet: 


This Width will ſerve to .plant Guns in,but not the biggeſt. 
IV. The 1ankſide 02 Lifier. 


At the foor of the Fauſs-bray towards the Ditch, is left a ſpace of ſix feet RS, for 


the{trengthningand keeping up, of the work, leaſt any of the Earth ſhould fall into 
the Ditch; 


i. — —— —— 
* 


. GHAP. A. 


1, Whether a D2p Ditch o2 Gaft be better than 
=_ L£Þoar. wi 


Here is not a queſtion more frequent amongſt Engineers; and many now prefer 


the dry one. The inconveniences .of a Moat are theſe , it. keeps the belieged in 
like Priſoners, that they cannot ſally out upon.the Enemy, unleſs, a Covert,way. and 


Out-breſtwork be rais'd beyond it ar very great expences: And when the: Ourt- ' 


breſtwork ſhall be taken, it cannot defend it {elf, ſince there is no going on it but by 
little boats. Therefore the Galleries are calily brought over the Moat unto the 
Rampar, as Experience hath often taughr the Hollanders, the water hindring the be- 
ſieged, that they cannot run down into the Ditch, with handy blows to throw down 
the Fatal Engine. This defe& however, is ſupplied by building a Fauſs-bray; Ra- 
velins and Half-moons, at vaſt expences, and the' entertainment of a far greater Gar- 


riſon. Therefore a Moar'is borh of it ſelf weak, and keeps the Towns-medn inlike 


Priſoners, ſo that. they cannot come ro beat off the Enemy any other way'than'by 


firing at a diſtance, rhoughr they ſee him ſpring his Mines; antl*bring the'laſtde- 


ſtruction to the Town , beſides, the Fauſs-bray is built only for the ſecurity of the 
Moat , as 1s the Out-breſtwork and the Couvert way , and in fine, all forts of Out- 
works; and it requires afar greater number of Souldiersto defend it. 

A dry Ditch, ſafe in its own ſtrength, doth not need theſe chargable Out-works, eſ- 
pecially an Out-breſtwork it-never wants : Foras the Moat keeps in the Souldiers'like 
Priſoners, the-dry Ditch conveys them ſafe and unſeen on the Enemy. Neither have 
theſe that fally any need of a Couvert-way, lince the Ditch ear hidethem inits-own 
bottom, nor haye they any need of an Out-breſtwork , ſince: the. out-ſide of tae 
Ditch ir ſelf, viz. if. it have ſteps made toit, is able to ſupply rhe place of an Out- 

F f2 | | breſtwork. 
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breſtwork. Nay, there is no ſort of Qut-work required, lince they are rais'd only 
| to keep the Enemy from the Ditch and Rampar, which will be better perform'd by 
Sa'lies, which may be made ſafely through the dry Dirch. Again, a dry Ditch makes 
an ealie and fafe retreat for thoſe that ſally, -when they are wholly purſued by the 
Enerty : But a wet Ditch would either exclude or drown them ; for there is no 
pallage from Qut-work to Out-work, or from the Out-works to the principal Ram- 
par, but what is made by little narrow wooden bridges, which can receive bur few ar 
atime; and if they are crowded too much, as commonly'in ſuch caſes it happens, 
they yield to their weight, and arebroken: As it fell out when Breda was laſt belieged, 
in the taking of hmm ue with the great loſs of their ſtouteſt Souldiers 
periſhing in the waters. ®To conclude, lince a dry Ditch can ſafely be without Halt. 
moons, Ravelins, Horn-works, and Out-breſtworks, and all other Out-works, or at 
leaſt may negle&t them far ſafer'than a wet Ditch can; we muſt confeſs that the 
Town, it it were beſieged, would'be defended with a far leſs Garriſon. 

It plainly. appear'd at the ſiege of Maſtreichr, the ſharpelt of all the Dutch Sieges, 
how far a dry Ditch is to be prefer'd before a wet one. Theditches of the Town 
being partly wet, partly dry, the Prince of Orange conſulted with his Captains which 
was beſt to fall upon , who reſolved to attempt the dry one ; but the taking ofir was ſo 
ſlow and ſo difficult,that the Prince confeſs'd his error,anl1 refolved,afcer that, never to 
try the taking of a dry Ditch before a wet one : That I may omit the reſt of the ations 
in this moſt valiant defence. The Townſmen from the Ditch it ſelf brought forth their 
Mines, to blow up the lines of Approaches, with ſuch facility and ſucceſs, thar the 
Enemy was forced”to ſpend five weeks to gain a Line of five Perches : Then with 
Skirmiſhes, Works and Countermines, they ſo tired the Dutch that belieged them, 
that the Prince deſpairing to bring his Line over the dry Ditch, was conſtrain'd to 
carry a Mine into the Town, under the bottomof it, which was very near forty feet 
lower than the level of the Town. . 

Notwithſtanding, "tis to be confeſs'd, the noRurnal attempts and ſurpriſes of 
the Enemy are better kept off by a wet Ditch than by a dry one, yet there is great 
danger from the water it ſelf being oncefrozen, unleſs the Ice be always broke , as ap- 
pear'd:in the taking of Wachtendonch by the Dutch, and Philipsbourg by the Emperia- 
liſts, by a ſurpriſein the dark, over their Moats that were frozen. 

Whilſt theſe things are controverted on both ſides, This is my opinion, that a dry 
Ditch is beſt againſt open Aſſaults, and the wer one beſt againſt Surpriſes - But becauſe 
all ſurpriſes and ſuddain/ attempts may beprevented by the care and vigilancy of the 
Officers and Souldiers, but open force no other way but by force, it ſeems to methe _ 
dry Ditch is abſolutely to be choſen, if the nature of the ground will permit it 
Eſpecially ſince a great deal of money is ſpared, which otherwiſe would have been 
ſpent in building the Fauſſe-bray and the Out-works. 


11. The making of the Ditch. 


Let the ſolidity of -the Ditch be equal to the ſolidity of the Works that are to be 
 rais'd, viz. to the Rampar, the Breitwork on the Rampar, the Fauſs-bray, and the 
Out-breſtwork, added together ; therefore you muſt not take more earth out'of 
the Ditch than will ſerve for making the ſaid Works : For which reaſon all thedi- 
menſions of a Ditch cannot be determin'd, before the ſolidity of all rhe Works to be 
rais'd 15known, x 


HI. The-upper Width. 


The upper Width of the Ditch about the: Bulwork $ V muſt at leaſt exceed the 
talleſt trees, otherwiſe the. Enemy would lay bridges overit, 120 132, 144 feet will 
be large enough ; but if youwill yary it according to the diverſity of the Figures, you 
. may order it after this manner, | 


In 
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fa IV: 'V. VI.-VIL VIIL .IX.-.X.- 
72, $4. 96. 108. 120. 132. 144. feet. 


1Vv. The Talugf the,Ditch SH, V 5,02 Lines fomnting the SL0AP, 


The outward T alu V 5 of a wet Ditch, and the inward SH, muſt be, equal to 
the depth of. it, which is-now to be determin'd, .ſo conſequently the Angle H$8 will 
bebalf. a right Angle. a qe ep 


V.' The Depth2 H TIO 


For the moſt part it is ordered to be ten or rwelyefeet, but it cannot be leſs than ſix 
feet, otherwiſe a wet Ditch might be waded over, and a dry Ditch would not cover 
a man ſtanding. But-why a Ditch having the Width s above-determin'd, and.its 
depth ten feer, ſhould ſapply earth enough to raiſe the Rampar and its Breltwork, 
the Fauſs-bray and Out-breſtwork : Thus demonſtrate. Meaiure the Orrhogra- 
phical Se&tions of the Rampar' and'its Breſtwork A LIKE, the Fiuls-bray 
5NPQR, and of the Out-breſtwork 6X Y Z, and multiply rheir ſum into the 
principal Perimeter of the Fortification, which will be known, if all the Courtines, 
Faces, Flanques; be added among themſelves. '' But the Orthographical Sections, and 
the Perimeter of the Fortification muſt be meaſured with one and the ſame meaſure, 
and the produ& ſhall give a ſolid almoſt equal to the aggregate of the Rampar, and its 
Breſtwork, the Fauſs- bray and Out-breſtwork. In like manner, the Ditch w1ll be al- 
moſt equal :t0 the ſolid; that:ſhall be produced out of the multiplication of the Or- / 
thographical Section of the: Ditch $ 8 7 V, into the Perimeter that- paſſeththrough: the 
middle pointof its Width « : Therefore becauſe the Dirch ought to-be equal to the 
aggregate of the Works, *twillbe by the:Corrol..of the. 34th of the 11th of Euglide, 
As the Perjmetct:paſling by.-e-;,. isto the principal Perimeter of the Fortifcativn - ſo 


*. 


1s the ſum! of the Sections of the Rampar,e5:5:ito the Section of the Ditch $87 V,which 
is conſequently known, becauſe-it is a fourth proportional to three quantities known. 
Now becauſe $ Y is known, and its half $ »,that is « þ; for lince SH 1s equal toH $8, 
S will be equal to a þ; by. the '4. 6. Euclid. Therefore þ « multiplied into S ſhall 
give the Triangle $ & V,; from which ſubſtra&sS 8 7 V, already known, and there 
will remain the Triangle 8.87 alſo .known. Then. as the Triangle Sg. Vis tothe 
Square of a'2, ſois the Triangle 8 4 7 tothe Square of 7Þ';/ wherefore- ſince three 
rerms are known, the fourth alſo will:be known, which is the Square '6f x 8;,whoſe-roor 
is the Line 2, which ſubſtrated from & « (that is S 2) ſhallgives' + the depth of the 
Ditch, which this way is found to be near ten feet. If you'needany-more-Eirth to 
raiſe batteries for Cannon and Cavaliers, make your Ditch fomething deeper about 
the Bulworks : If there be no Fauſ--bray. , nor Out-breſtwork, yet 'twill be re- 
quilite ro make the Ditch ten-feet deep , eſpecially if youintend it adry one; the | 
Earth that ſhall be over and above, will ſerye to raiſe Cavaliers and other Works , 
of which there is great uſe. - £ fb 


VI. The Width at the bottom of theDitch8, 7. $4) 


This follows from the upper Width, the Angleforming the ſloap, and the depth 
being already determin'd. + HEELS $560 i ae 16h ohh er Ge 


In IVC v IL. VIEVNTIT. IX: - DET: 
52. 64, 76. 84. © 96. 1098, feet, | 
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VI. The Pzoperties of a dzy Ditch, 


I+ It ought to be opening deeper tha1,a wet one. 

2: Jts inward Talx. SH maſt beleſs than a wet one-half the depth, that is ſix fect 
that it may. be harder for the Enemy to climb up. ; 

3*:{/Bur it muſt not beleſs than lix feet, leaſt theRampar' fall down. 

4.:You'l make the Enemy a great deal of work, if in the middle of the great 
Ditch youdig aleſs »8 94 16,18, 20,feer broad, and 4 or 5. feet deep. ATT, 

5. The outſide ofthe Ditch 7V mult be made after the faſhion of a Breſtwork that 
may cover a man, and have two ſteps or Banquets for theealier getting up to it. | 

6. Sally-ports muſt be made in the Rampar,for the Townſ-men to deſcend into the 


. ” £4 my — 
0 ————_— — w—_—_=—_—— 


CHAP. XI. -- 
_ The Out-b2rWwok and Covert-way, | 


A Dry Ditch may ſafely be 'without: an Out-breſtwork ; but awer one alto- 
LJ gether wants it : For ſince a wet Ditch doth hot keep out the Enemy more than 
it keeps. inthe Towns-men , when upon-occallon they ſhould ſally ourupon the Be- 
fiepers,- a' Covert-way V-6 was found: neceſſary to be made beyond the Dirch, and a 
Breſtwork to prote& it; by which' rheans the Defendants could fally-fafely out of 
their City over the Moat 3 and ſo the Enemy. was kept from the Town,-but'the Towns. 
men were not hindred, when they pleas d'to fall upon the Enemy. | | 


II,. The bzcadth of the Covert-way. _ 


- Moſt commonly it is made equal to the walk of the Fauſs-bray 24 or 21 feet; for 
ſo mich almoſt will be-required: here for traverſing great Guns, and performing 


| otherMilitary'duties- If. you have afancy to vary it according to the diverſity of 


the Figures, uſe this Table. _ & 
57 1a. IV. V. VI. VIL VOL 1X. 
1.0 IA« Fe IS. 17. 21. 24+ feet. 
[1]. The making of the Dut-bzeſtwozk, 
I, Its keight + Y muſtbe {ix feet. 


2. The inward Tal# muſt be one foot, as in the reſt of the Breſtworks. | 
: '3.- Theoutward ſloap of it Y Z muſt be fo inclin'd; that being produced, it may paſs 


| through 1. the top of the Breſtwork of the Rampar. There are many and great 


'T- 3-isalſo known, or C Fand Fa is known; therefore Ca,org Y is known.and fo is 


advantages from this form ; for ſ6 all of it will be ſcowred from the Breſtwork #f 
the Rampar, which would not have been, if the. inclination had fallen from Y 1n 
10.for ſo all the Triangle +Y 10.is obſcured from theſight and ſhot of the Breſtwork 
of the Rampar. | | ; | | 

4.. To find this ſloap or inclination, the baſe y Y muſt firſt be known; which 1s al- 
ter this manner : The Lines IC and C9 are known; and therefore g1I is known, and 


Ya 
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Tk Y > known; rout by the 4. lib. 6. Enclid. as I9] is to 9 Y;loisYatoaZ, to which 

if you add one foor.the whole baſe a Z will be known. 

; The Perimeter of this Breſtwork, or the Lines of it ſurrounding the whole Fortifi- 
cation, whether they be inward-or outward, muſt be drawn parallel to the Faces only, 

ſo that they meet at a point oppolue to the middle points of the Courtine, and make 

ourward Angles; bur if Ravelins are built before. the Courtines,, the Breſtwork is 


drawn about'them , but not about the Horn-works, if any ſhould be built. 


I V. Whether it be expedient to inakea Ditch about the. 
- _Out- Beltwozk: Cs, 1 


Some affirm it, , and ſad to it: But they do not conſider, EH fs think to 
make this Breſtwork ſtr onger, that they quite over-throw: the end i it was madle; for 3 
which was, that the belieged migbe ſafely ſally our upon the. Enemy, and in their 
return injoy | a ſafe retreat; both which will be hundred by a Ditch. made abour.it: Inſo- 


much that if the Towns-men do not make it, twould | cem firter for the Enemy to 
make, | 
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CHAP. XII. 


An » Oxthographia Table of i - 


Foztifications, 
This Table Is collected *out of: his dodirinc of the four Reegplng| 
— Chapters. . 
| PIR ; | Max. + Med Aſs. 1 
The breadth of the baſe of the Rampar A E. | F- $4. |. "0%" 60, I 
The inward Talu,01 or line forming the Sloap —_- 18 6 I4. 
The outward Tals E F . : IEA ED a 9; 6 8 = F 
7 The height of of the: Range: WS. 18 "01; 14 4 th) 
\The breadth on ;theto top of the R Ramp 1.3. . TO 1-48-74 49 + 
| 265 OBE {261 a7 Ba A Cal RESI [2 
| The breadth of the baſe of the Breſtwork. z3D [. 'bS$., 1: 18-4: 14 on. 
The inward Tal of the Breſhwork DT. bod Gone | {8 "% | 
The award T ST the Breſtwork 32, & r= ; " & 2. hf 
: The inward height of the Breſtwork T T. A " 2. BT 6 | 
| The outward WR of the Breſtwork 2 K. : 4 4 : i. 
E The breadth of ther top of f the Breſtwork K ©. 21 | Is WY 


| | | ;- 8-4 w The 


f 
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The reſt of the foregoing Table, 


Ce Er RR 
—_ .4 — —, Y_——_— 


Max. | Med, | Min. 


The breadrh of the ſtep or Banquet D 4 F | | OY | _ B0: bs 

| The height of che ſtep or Banquet 4.G OY 4 rp | ot. 114.1 
The Terrepleine or Walk onthe Rampar 4. L ; 30 ll "y ; "22, | 

| The walk of the Fauſs-br.,or chemin des Rondes ES 21 [ 17. =_—_ ; 

{The FauGs-bray with it Banquet _ CO $00 x - | 

{ Theborderor banklide. Zapr KS | 6 | 6 | 6 |E 
The upper width of the Ditch "1 £: D 132 Il 108 1-4. O 

The outward & inwardT. als; of theditch SH Vs ; 12 T- - : 10 : D 

| The depth of the Ditch H8, « 2 Z SEE = i 10 F 

The Width of the boizom. of the dich B7 : I08 = "Ih | 

| TheCorertway EE en HR. nn Pig 

| Its ſep or banquet ; DET Hs ca | 

| The baſe of the ——— _— 199 = ' 69 L 

EC Ter le] 


For the baſe of the Out-breſtwork , working according to the Rules. deliver'din 
the 11; Chap. n»m. 3. Ifindittobe' © ; 
Jn ops  . Max. Med. Min. 


CT 82. 75, 69. 
Therefore Dogex and Fritach are out in their account. 
The firſt Column ſhews yourhe largeſt and ſtrongelt Orthography, which is able 
.to ſuſtain the greateſt force of the Beliegers. The ſecond is able to bear an indifferenc 
' Siege. The third is made againſt the leaſt ſtrength which is uſually ſent againſt 
iFowns. "But here we only treat of the Forts themſelves ; I ſhall hereafter give you 
the; Orthography of Caſtles and Out-works. And again, I had no proportion or 


reſpe& to the diverſity 'of the Figures or Polygons, as many Engineers have ; who 


for''no reaſon, as I can tell, give to a Pentagon a different Orthography from that 
which they give to a- Hexagon or a Nonagon. For a ſtronger or weaker Orthogra- 
phy'is to be given a Fortification, not as it hath more or leſs Angles or Bulworks, but 

as jt ought to reliſt a greater or leſs ſtrength of an Enemy. | | 
Note. If. the Fortification be made without a Fauſs- bray, the Out-breſtwork. will 
have another Baſe , far it will be a fourth proportional to the three terms I 9, gY , Ya, but 
the mean or middle term 9 Y willbeleſs by the ſpace E R, if the Fanſs-bray be wanting, 
and then the baſe of the Breſtwerk, Z willbe | | 
Ce Yo ' maxe, . ,- med. 

| 65 -— | | 
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CHAP. XIII. 
Df the raiſing of Out-wozks. 


Fortification formed according to its eſſential. parts, is made ſtronger if it be 
ſurrounded with ſome Out-works. The chief of which is a Raveline, a Half- 


moon, a Horn-work, a Crown-work, and Tongs. I ſhall treat of each of them di- 
ſtintly in the following propolittoris. 


PROP. | 
1. Lhe definition and fozm of a Raveline 02 
Larget. 


Raveline- is a Bulk of Earth almoſt like a Bulwork cut off, except that it _.. : - -.: 
wants flanques; it is ſurrounded with water, and ſeparated from the Fortifi- Fig. TO: 

cation by the breadth of the whole Ditch. Such an one iSFE GH, inthe 10th. 

Figure, 1ts. facesareF E, G E. It.wants, as I ſaid, . for the moſt part flanques, yet 

it admits of. them when it is built before Gates, which then will be about 8 or 9per- 

ches. Towards the Enemy it is built with a Rampar and Breltwork,and lies open to- 

wards the Fortification, leaſt it might ſhelcer the Enemie when he hath poſleit it, it is 

rais'd but a little height above the level of the ground, that it may be better defended 

from the-majn Fortification, and the plains the better ſcowred by it. 

Its Angle muſt not beleſs than-60 degr. nor more than a right Angle. The length 

of the faces is determin'd in Regular Fortihcations, »«uwb. 3. If they are applycd to the 

covering of a Courtine that js above itsjult length, obſerve this, that the faces mult 

not be longer than the faces of rhe  Bulworks, theretore' they may be about 40, 50, 

Or 6O PACES. | 4 | 


II. Concerning their place, and how they: are defended. -- 


| For the moſt part icis- raiſed ' before Gates and Courtine, but. never before the 
Bulworks. The 10th. Figure ſhews the Situation of it, as it [yes before a Courtine; 
"tis beſt to have it of ſucha breadth as might cover. the Courtine only, and not the 


flanques, for then *tis defended by the faces and flanques of rhe Bulworks that it lies 
betwiXt. ; | 2 Yet; 37-5 | | 


17. The niaking of it 


Is various; but this is moſt:approved. Raiſe aniinfinite perpendicle from the middle p;g, 10. 
point of the Courtine S, from this Liae on the other ſide of the Ditch cut off H E equal ; 
to + or + or 5 of the Face;then from the point E draw ſtreight Lines either to the ends of 
the Courtine A, B(and this will be the beſt form for the Raveline; for the whole Cour- 
tine is covered by the Raveline, and theRaveline'ic ſelfnot only ſcowred anddefended 
by the Faces, but by the flanques of the Bulworks alſo.) or to ſome other Poſe of the 

h anque; 


© ———_—_— _ 
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Aanque, or to the ends of the lanque C D, thoſe parts of thee ſtrait lines FE, GE, 
cut off from the Bank-ſide of the Ditch towards E,are the Faces of the Bulworks. 

1. Another way. On the Centers A B; the extream poincs of the Courtine, with 
the diſtance of the ſame Courtine, deſcribe two Arches interſecting one another in E. 

2. Produce the raarginal lines of the Ditch q 1,ML till they meetat thepointH , 
then from the ends of the flarques C D draw ſtrait lines to the point E, that may cur 
the marginal lines of the Ditch in FG; andF E GH ſhall be the perfect delineation of 
the Raveline ; the faces areF E, G E, the Gorge Linesare FH, GH. | 

1.. Another way, biſe& the Gorge Lines ofthe Bulwork AR, B Q inthe points 
O,?; thendraw ſtrait lines from'the points O, P, by the ends of the flanques C, Drill 
they 'meerpne.anather in the point E. Sg 

' 2. Then prodace the out-lines of rhe Ditch g 1, ML, till they meet in H, andcur 


the former lines in F G, ſo ſhall FEGH be the Rayelin required. 


IV. The D2thographie and Jchnographie, oz the Profile and 
| Plain. 


This Table following ſhews the height and breadth of each part. The rhird column 
ſhews the Orthographie of the Out-works of Breda; The fr{t and fourth ſhews the 
Orthographie of the largeſt ; The ſecond and fifth of the middle 11ze; the ſixth ſhews 
the leaſt ; the four laſt Columns are taken out of Dogen. This Table doth not ſerve 
only for Rayelins, but for all manner of Qut-works. 


CU, 


; o—_— ol Table for the building of Outworks. | 
PT OT i Max. | Med.| Bred: | Stab-| Manſt.[Temp. | 
"The lower breadth of the Rawp. | 40 1] 36 | 44. | 30 |. 24 : 20 


Y 


—_—_—. 


_ — YC —— — — 


' 


The outward Talu of theRamp. "s 2 Et 2 +5 


The inward Tal of the Ramp. 6 £ i=: | 61:4 4. 


8 
or IA 


The height of the Rampar. | 6 | 4 6 4 + 4. 


> — —— —— 


I ——— 4 
\ mpt———_ yr — ——— 


The upper thickneſs of the Ram.| 37 | 30 | 30 || 27 15-1 34 


Theoutward height of the Breſt,| .2 2 -S +[5-:5< 4 4. 


! 
—— 


% 


The inward height of theBreſtw, 6 6 6 6-1 6 6 
The wpper thickneſs of theBreft I5 | 72 [12 | IO 7 = 
The height of the WW - _ If | ; | It I! un 
| The breadeh of the hep. © Is & 3 BE . '3 Ts ; 
| Thi i. T2: 1--20 | 103-1;:34 We: T4 | 


| The baſe of the Breſtwork. I5- 15” my I3 191-8 |S 
. | The outward Talk of the breſtr. 2 "Y "0-1 3 2 2 | J 
The inward T FR of the Breſtw.| 7 |: r_ R I , _ a6 GT D 


" _ he att GH. att” I 


OT TEEN the 
. 


'breadth of the Ditch V. M, deſcrib 
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The reſt of the foregoing Table. ig oa | 
Max. | Med. | Bred. | Stab. | Mn.ſt.| Temp, 


% 


DET oa 


The border at the foor of the Ram., 3 | 3 


"4 '6 | 3 ny 3 2 > 

PISS = FR Wy CORES £ IBLEDL. 6 0.% DT 

The width of the Ditch. | 48 | 30 1 44-{ 30 24. I6 I 

o— ATION RW 

ES = EEE Seng: m— _ | > 

The outward Talu of the Ditch. . | 10 | g 7 8 6 4 & 

The inward Tals of the Ditch. IO | 8:1 7 '8 | 6 | 4 | > 
——_ nts aenhons Elan > nem nn ni one een en —; B85; oo. 
{The depth of the Ditch. w | 8 7 | 8 #1 6 | 
The width ofthe bottom of the D. 18 | I4. | 28 | 74 | =_ | = 


PROF. 15 
Df the Haif-moon oz Helmet. 
I. Jts Definition and place. 


Alf-moons for the moſt part do not differ from Ravelins,- unleſs it be in bigneſs $ 
perhaps they had this name given'them, becauſe thoſe which are built. before 


Bulworks are Arch'd in the form of a creſcent, on that ſide which lies topzards the 
Bulwork. They are placed upon the Coyert-way which 1s beyond the Ditch, ſo © 


that their Capital line produced, cuts the Courtine into two equal parts. They are 
built alſo before the Angle-of Bulworks (as1 faid,) but the greateſt. uſe of them is in 
Irregular Fortification, as I ſhall ſhew hereafter. | 6 


11. Their Fom-. 


\ Letnot their Angle be leſs then 60 der. nor mote than go depr. Let their height 
be but indifferent, and riot diſtatit from the Ramipar above Muſquet-Shot, thit the) 


may be defended by the Rampar. When they are buile on the Covert-way, theſe | 


faces muſt be 25 or 30 paces, let the thickneſs of their Rampat be 1 5 or 2ofecet, and 
they mult be ſo large as ts receive roo or 150 Souldiers, 


I. Their Delineation. 
r. In the Angle of the Fauls-bray M as iti a center, with the diſtance of the 
| e an Arch, and produce the Capital line infinitely, 
cutting 'the Arch in . | ON 


\2. On the other ſide of th 


z . of the Face of the Bulwork, andfromthe points H and > where the Gorge lines of 
the Ravelins interſe one atiother, draw unto a the lines HX, xX. 
| A 3. Pro- 


e Ditchcut off « X from the Capital Line produced, which is 
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3. Produce the faces of the Fauſs-bray 6 V,9 V, till they cut the lines H X , X, in 
2, and the Arch in 4; y or the Fichant lines of the Fauſs-bray continued onz V , 
3 V, maydetermine theſe Interſeftions. So have you a half-moon delineated, placed 
before a Bulwork, whoſe faces are X C, X 4, and its flanques (but open) are? a, 4 y, 
The delineation of other half-moons is like that of Ravelins. 
The - Orthographie and Ichnographie, is had out of the foregoing propoſition, 
' Chap. XIII. numb. 4. | $2; ey 


IV. Jts, aſe and Conveniency. 


'Tis theweakeſt of all the out-works, lince it -cannot entertain a good quantity of 
' Souldiers to defend it by reaſon of its ſtraits,. and is alſo with more difficulty defen- 
ded from theÞFortification. Therefore theſe half-moons ſeem to be hurtful to the For- 
tification uleſs they be arm'd with itheſe cautions; ro wit, 'that Ravelins be builc 
on both. ſides, and that they conſiſt only. of Faces, being altogether without flanques 
(otherwiſe being poſleſt by the Enemie, they-cannot be hot from the Ravelins) and at 
laſt let them be every where within Muſquet-Shor. Yet if ail this were perform''d, 
*ewill be ſtill doubtful whether they are uſeful or not - Wherefore they ſeem not to 


| bebuilt without peculiar neceſſity. 


PROP. LIL. 


"Of the Hozn-work. 
[.:Jts Definition and Kinds. 


Hat Outwork- that runs fartheſt into the [field . with two trait ſides obje- 
4. Qing to the Enemy two half-Bulworks, is'called 4 Horn-work,: The tenth 
Figure ſhews anexample of it. There are three kinds of Horn-works, the firſt hath 
its ſides inclining to one another towards the Field; the ſecond rowards 'the Fotifi- 
cation ; and the third's are parallel. 


II, Jts Place and Fo2m-. 


- . They are built oppoſite to the Courtine, or the Angle of the Bulwork, beyond 
the Out-breſtwork : Yet they are better defended if they cover the Courtine, than 
If the Bulwork, eſpecially if the ſides, are parallel : For when they cover the.Bul- 
works with parallel ſlides, they receive -no other defence than from.the Courtine, and 
that to little purpoſe, ſince at fo greata diſtance; beſides, after this manner the work 
would be too narrow : Yet if they are to be placed before Bulworks, *tis altogether 
neceſſary the ſides ſhould incline to one another towards the Bulworks, that fo they 
may nor take in all the faces, but exclude ſome part of them from which they may 
be defended. See the ConſtruQtion in Doger, pag, 160,161. 
_ If. they are built before the Courtine, let their ſides be rather parallel, and perpen- 
dicular on the Courtine. If they cover the whole Courtine (as ſome will have it, 
and as we have expreſs'd in the Figure ) their defence will be from ' the faces of thoſe 
Bulworks that the Courtinelyes betwixt. 1F ir does not cover the whole Courtine, 
; aS Others will have it, the defence of the lides will be the greater; to wit, both from the 


facesof the Bulworks, ang from part of the Courtine, Betwixt the Horn-work ang 
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the Courtine, there is commonly rais'd a Raveline, nay, before the work it ſelf, be- 
twixt each of 1:5 Horns, a Raveline, or rather an Half-moon may be buile. To con- 
clude, you will adda great deal of ſtrength to this work, if you make ſome Retrench- 
ments; But of that aiterwards. | | 


II. Jis Dfchuneation. 


I, Let there be drawn two parallels EI, FK,for the ſides of the Horn-work, from 
the Out-breitwork rowards the , field, ar: ſuch a diſtance, that if rhey were produced 
towards the main Work, they might fall in a ſtrait Line with the flanques of che -Bul- 
works ; or if you deſire a leſs breadth for the Horn-work, let them fall within the 
fanques on the Courrine it ſelf. | But the ends of theſe ſides muſt not' be above Muſ- 
þ np from the Rampar,'wherefore they. muſt not run beyond the Ramparabove 
Ixty Rby»land Perches : Yet theſe ſixty RhynlandPerches uſe tobe counted-from the 
CONN; 'that ſo, the.” approaches ' of the Enemy might be the more 1n- 

elted. 

© JoynEF; on which make the' Angles F EG, EFH twenty five degrees eath ; 
then biſe& one of theſe F E G, with the right Line E L meeting with FH in C; then 
f.omE G cut of E D equal toF C, fo will F C,E D, be the faces of the half Bul- 
works. | 

3. From the point D and C drawD Aand C B, equal and parallel to E I and 
F K, for the flanques of the Horns, and joyn the Courtine A B, the proportion 


of the flanques D A and C B;to the faces, will be almoſt the ſame as uſes to be in Re- 


Sular Fortifications. | i oe 

Alſo after this manner following, the Capital and Gorge lines, the Flanques and 
Courtine-will be with more eaſe determin'd: For of EF gives the Capitals EN 
andFM, alſo; ofMNorEF gives the Gorge linesN A, M B, and there remains 


for the Courtine AB alſo .3;; the right Lines ME, N F, will determine the length of 


3 


the Flanques rais'd from A an1B;: and ſo alſo the faces E D, F Cwill be founid. 
_ Theſe things being done, a-Horn-work| is delineated, ſuch as ufes ro be ſtretched 


before the Courtines 1n a Regular Fortificarion ; the delineation of the reſt will be per- 
' formed almoſt by the like mechod; having alwayes a reſpe&to the place. 


| Note. . That here 3s 4 twofold. Praftice in building Horn-works ; 1. That the Cour- 
tine might be determin'd by the. Faces. 2: The faces by the Courtine. EIN 


IV.  Jts uſe. 


If Ravelins, Half-moons and Horn-works, are built about a fortified place, the 
Fortificarion is accounted moſt compleat and perfeRt, whoſe uſe conſiſts moſt in this , 
I. They, keep off the Enemy far from the Forctification. ' 2. They are caken with a 
great deal of difficulty , for they are defended from the Courtine, from the Bul- 


. works, and from the adjacent Works, and ſome Lines from the OQut-breltwork if ſelf. 


3. Being taken and poſſels'd, they can hardly-be kept, becauſe they lye open to- 
wards the Fortification. 14. Horn-works are moſt deſtructive to the approaches of 
the Enemy, and under their ſhelter the belieg'd mxy work counter, as occaſion 'ſhall 
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PROP. IV. 


Df th2 TZonges, in French Tenalles, 
1; Their Definition and Kinds. 


7 Hey are Out-works that differ from Horn-works almoſt only in this, that inſtead 

of two half Bulworks they haveonly an external Angle ; and this ſort is called 
the ſingle one: It is called the double one, when it hath two outward Angles with - 
one Inward, The twelfth Figure ſhews the ſingle one; the thirteenth the double = 


one. | 
Now this outward Angle is that which is without the Figure, and whoſe ſides in- 


cline inwards. The inward is that which is within rhe Figure, with its ſides running 


outward. 
[I. Their Place, 


: Theſame as that of the Horh-works : Yet it will hardly be expedient to lay them 
before Bulworks, by reaſon of their weakneſs. Of which Nam. 4. 


HL Jts- Deliyeation, - 


You muſt deſcribe 2 ſingle one after this manner. Draw the lides AC, BD after 
the ſarhe ;mantier a7 ini the delineation of Hotn-works , which is already preſcrib'd ,an- 


leſs theſe are worit to be ſhorter, wiz. than forty or fifty Petches. | A 

2. Joyn CD, which biſe&in F; - and froth F let fall the perpendicular F E equal 
to7 of CD, atid joyn CEand DE , 16 have you the ſimple external Angle: 

Draw the double one after this matiner : Having drawn the ſides AC, BD, as 
above, 'joyn CD; Whith being biſected in G,? from G raiſe the perpendicu- 
lar G E equalto of CD,and joyn CEandDE, 

2. Produce E G to F,-till G F be the half of GE; and the right LinesCE, 
D E being biſefed in K and H, joyn FK andFH; fo will ACK FHDB be the 


double Tonges, or double external Angle. 
IV. Its firength and uſe. 
They are much : ferlonr to the Horn-works, inſomuch that they ſeem only the 


to be made-uſe of; when ſome ſuddain occaſion urges. ET et, Ts 
Moreover, the defect of theſe : Tonges, and of all external Angles, is this; that 


Y _” L=Sh . ; >. y' - 
about :its: very Angle. it affords the Enemy a certain, Quadrangular ſpace, within 


which he "need not be expos'd to the, ſhort of the Defendants , this ſpact is deter- 
min'd, if the outward ſloaping ſarface of the Breſtwork be conceiv'd ts be produc'd 


' til] it cur the field ; irs capacicy is almoſt equal ro twenty three RhynlandPerches, 


which will be ealily computed. Since then this ſort of building is ſo much againſt 
oo firſt Laws of Architeure,*twill be almoſt neceſſary to raiſe a Raveline be- 
oreit. | | 2 | 

_ The Double Tonges, lince they have a double external Angle K and H, will like- 

wiſe double the defect alreddy ſpoken of; wherefore they are leſs uſed. 


PR OP. 
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PROP. V. 
Df the Crown-Wwozk.. 
Ke \ Its Definition. | 


Hat work is called a Crown-work, that hath on both ſides two half Bulworks, Fig« 14- 


and in the middle one or more whole ones. Therefore it is the part of ſome Re- 


gular Fortification ; andſeems to havethis name giyen it, becauſe it doth, as it were, 
incompaſs part of the Fortification.' 


Il. Tts' Place 


Is the ſame as that of Horn-works ; though the Crown-work can cover more of 
the Fortification than the Horfn-work, and fomerimes they are drawn about Ho:n- 
works. Their chiefelt uſe is to incloſe neighbouring places, that might infeſt the 

Town, as Hills, &c. andſo prevent the Enemy. 


ITT. Jts Delineation, 


Since 'tis moſt an end the part of ſome Regular Fortification, let the Engineer 
look, what Fortification is fitteſt for the place' of the Polygon that is to be incom« 
paſſed; which when he hath found,let him delineate ſo many Bulworks of that Forci- 
fication which is built on the obſerv'd Polygon, as the place requires, . only this ler 
him obſerve, that the Angles of the half Bulwork be not leſs than ſixty, nor more 
than ninety degrees. - Its Bulworks are wont ſometimes to be leſs than thoſe of the 
main Work. Bur let usexpbund moreeſpeciallyhe conſtruction of a Crown-work 
having one whole Bulwork. : | 

The whole deſcription. is made after this manner. Ler rhe Capital of the Bul. 
work be produced infinitely, orif the Crown is to be ſetbefore the Courtine, from 

the middle.point of the Courtine raiſe an Infinite perpendicular ; on the Capital. pro- 
duced ſet off from B to D forty RhynlandPerches , on the perpendicular of the Cour- 
tine you may reckon lixty or ſeventy ; for ſo rhe (ides of the Crown-work will be + | 
yet within the ſhot of a Muſquet coming from the Bulworks of the main Fort. . 

Then at the point of D, of the right lineB D, make the Angle B DI, half of ſome 
Multangle or Polygon, and on the other lide the AngleBDK, then inthe lides of 
theſe Angles from D_to TandK,. reckon4o or 50 perches, at moſt 60, and laying a 
Ruler by the point 1, to rhe ark lo of the Bulwork F, asalſo from che point K to © 
the other Kanque E, draw fſtraic lines till they meet with the Out-breſtwork in M 
and L, fo will the ſides of the Cr7own-work, be determin'd by the Out-breſtwork. 

But if the fidesM 1, L K, exceed 60perches, that is, a Muſquet-Shot, che Angles 
BDI, BD K, muſt be made leſs, (Yet ſo that the whole 1 1) K may remain-bigger 
== a right Angle) or certainly (which is thought beſt) the Line BD = .uſt be ſhort- 
ned. 

Then ſee what Repular Figure's Angle is:equal, or comes near to the AngleK DI: 
ſay for Example an Heptagon or ſeven-angled figure ; thereforemake withinK D 1 
_ ans Bulwork and two half Bulworks of an Heptagon, by the help of your 

ables. | Es 

It you would place more whole Bulworks in the middle, let the ſides of the For 
work. be drawn -forth, ſo rhat they do not exceed Muſuue:- Soc, and within theſe 
build parc of a Regular Forrtifica:ton, as hath been ſaid above. 
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General Rules concerning Out-wozks. 


I, Let thembe within Muſquet-ſhot of the main work. - | 

2, Let not their height be more than what-may conveniently ſerve to ſcowr the 
ground poſleſt by rhe Enemy. - + © Oo © | 

3. Letthe Remoteſt be lower than the neareſt. 

4. Let adry graft have no out-works, 'unleſs Horn-works, if you ſee occaſion, | 

let the wet one have Ravelins and Horn-works, but it will. hardly admit of Half. 

. moons without Dammage.. . _- YE a4 
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THE 


SECOND PART 


Eaten > Ran oat 
Irregular Fortifications. 


Sg! nce moſt Cities are of an Irregular figure, *tis evident what great'uſe or rather ne- 
ceſſity,there is like.to be of this Part; . I ſhall comprehend all thei matter briefly in 
thefollowing Chapters, 8 | 


CHAP, XIV. 
- The Parts of Jrreguiar Foztification, 


T< works following ſerve for the fortifying Irregular , places, Ordinary. Bul- 
.. works, double and Triple Bulworks, Forked Bulworks, Plain Bulworks , Half Bul: 
works, Ravelins, Half moons, Horn-works, Crown-works, Tonges, External Angles, An- | 
gular. Tonges, Plain Moles, half plain Moles, the middle Defence or toothed, Retrench- 
ments. _ ot IEEE: | 
Some of theſe (+:z.) thoſe that are wont to beuſed in ſtrengthening Regular For- | 
tifications, we haye already expounded. And although their manner of building 
there delivered, be proper to Regular Fortifications, yet out of this 'is ealily under- 
ſtood how they are to be fitted to an Irregular place. Now theſe that are over and 
above,” are to be explain'd in this Chapter. SR MH NE | 
* 1." The Double or Triple Bulyork, is a Moat or Bulk. of Earth compoſed of ſeve- 
ral Bulworks' placed one above another , 'risſhewn in the 15th. figure; and is built 
commonly'n ſteep places, ſuchas the ſidesof Hills, that when the Enemy coming up 
can be no longer touched from the loweſt, he might be hot from the ſecond, and laſt- - | 
ly fromthe third; theſe are ſeldonie uled. op ary. 
2, Forked or cut Bulworks, I call thoſe whoſe Angle E is cut off, and chang'd in- 
to anexternal Angle FK G, after this manner in the 16th figure is the Mole or Bulk 
 ACFKGDB; theyareofuſe when the Angle of the Bulwork is too acute. 
* '3. Haſf-Balworks, you have in the Horn-work, fig. 10. aud in the Crown-worh hg. | 
'14. They arenot-only to be uſed in Horn-works and Crown-yorks.. but alſo in parts 
other 
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other places, as we flall ſay afterwards. - Obſerve that the Angle of theſe be not too 
acute,andrake ca.e 1har their plain fide be not deſtitute of defence. — | 
4. The extcrnal- Angle, is that which is made by two lines running inwards to- Fig. 17. 
wards the Center- of the place called 1n French gle retire, on the contrary, the [z- 
ward Anvle is that which 15 made by the. ſides running forth towards the field from 
the Center of theplace; called in French angle. Avance. In the 17th, figure the out- 
ward Angles are, A,L, C, E, G, &c. The inward B, D, F,&c. The outward Angle, i 
it be not too obtuſe, ſeems ſtrong enough, fince its lides do mutually ſcowr one ano- 
ther ; and from this is had rhe defence of the Tonges and Forked Bulworks, We hav© 
above ſhowed its defeR. | 
Some people exroll this fo, as to think a place ſurrounded with outward and in- 
ward Angles, to be egual in {irengrta to one that is fortified with Bulworks, but they 
are not to be heard. | | | | 
7. For firſt, it always happens, that when a place is incloſed with External and 
internal Angles ſer alternately, ſome of che outward will be too blunt or obtuſe ; as 
AL, and ſome of the inward too acure, either of which is very hurtful. The laſt in 
this, that its Angle is liable to be cur off by the Enemies Canon. The other, 1n thar 
it looſes ſo much the more of its ſcowrins defence the nearer ir comes to a ſtrait line. 
2, The outward Angles likewiſe have chis Effential. inconvenience, that the Ene- 
mie drawing near the Angle it fe}f, cannot be hot withina notable ſpace, as we have 
ſhewn above, which fault the Bulworks are without. 


3. Theſe Exterhal Anglesdo leffenthe Area of the place, and increaſe the circum- 
ference, both which is faulty. 
5.. Angular Tonges, are wont to be uſed in fortifying an acute external Angle, or £2g 18, 
a' right one ; but not ſo conveniently an obtuſe one : with help of theſe you may 19: 
mend the ſecond faulr ſpoken of above ; you mult build it after this manner. 
Produce A B, EB, the (ides' of the Angle, 8 or 10 paces toKand N, and joyn 
KN ;'then drawK E, NG parallel ro BA, BE, likewiſe C E, DG parallel to 
BEand B A, which may meet with the former in Eand G. If all the ſpace contai- 
ned within the Lines CEKN GD be emptied and cleared, you have the Tonges 
ſought for. | 
Some build it after this manner, omitting the LineKN, and lighting the Triangle Fg. 19: 
FB N, they empty only the ſpaces CEFB, BNGD, yet the firſt ſeems to be pre- 
fer'd , becauſe in itthe defence is not only had from the flanques EK, G N, but 
alſo from XK N, which is as it were alittle Courtine ; but the other wants this defence, 
and its ſides BF, BN are almoſt uſeleleſs for defence. Bur if they are to- be built 
|  witha wall, (as for the moſt part they ought to be) the labour is doubled and with- 
| out profit, becauſe F Band BN arebigger thanFN, and as I faid unuſeful.,  Onthe 
ends of the {ides of the Angle which is ſtrengthened wich the Tonges, half-Bulworks, 
X,Z, arealways wont to be made. | 


6. Plain Moles, ſerve for the ſtrengthening obtuſe outward Angles; leſs fit for acute Fir. 20 
and right ones : 'you ſhall build them after this manner, + | WW: 
From the ſides ofthe outward 'Angle E B D cut off the right lines BA,BC 25 or 
3O paces, -andraiſe the Perpendicles A H, CI equal; unto them , and joyn HI; fo 
| will A HIC be thePlain Mole, whoſe flanques A Hand C 1; will ſcowr the ſides of 
the Angle AE, C D, andtheſe will be ſcowred by them. Bur the Front H 1 will be 
{cowred 4 NE, M D the ſegments of the ſides, which rhe Front produced cuts off 
on both [ides. Therefore the lides of the Angle ought to be fo long that they may 
cut the Front prolong'd on both ſides, and the parts NE, MD, muſtbe of a conlide- 
rable quantity , leaſt-otherwiſe rhe Front want its defence. | 


This work is better then the Tonges, becauſe it enlarges the places, and is capable 
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\ 


| of great Retrenchments. | 
Vt you delire Orillons toir, or Ears, take H KI L* of the flanques, and ontheſe 
you muſt bui:d them. Th 


um 1e re[t of the parts A K,L C, being each 5 ofthe flanques, 
will give the Covert flanques. | 


7. The21 figure ſhews, Th: half plain Mole; *tis of uſe when one fideB E of the Fig. 
h K k External 


|) 
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External Angle, is longer than the other, andſo much longer that it exceeds Muſquet- 
(hor. | | 

8. Inward Angles, angles avance's, may be taken in ſtead of Angular Tonges or the 
plain Mole, forthe defence of External Angles, whether they are acute or obtuſe, 
Inthe exampleler there be the outward AngleB A C: here it will be conveniently 
fortifed by building the inward Angle DF E, where obſerve this, that the parts gf 
the ſides intercepted. A D, A E muſt be always of ſuch a bigneſs, that the remai. 
ning ſegments of the ſides may not exceed Muſquet-ſhor. | 

9. Th: middle or ſiple defences, areſhown in the 23, 24. figures They are ofuſe 
vhen any fide of a Fortification will not admit any other cdetence. Alſo in ſome peo- 
ples judgments, they may be uſed ro purpoſe, about the out-Breitwork.- Others had 
rather be. without theſe middle or ſimple defences; becauſe C D, EF, ec. are each 
of them ſcowred but by one flanque, C B or ED, cc. far otherwiſe then ir is in 
Courtines, which are placed between two Bulworks. 

10. Retrenchment isa part cut off from the whole work, which can be no longer de- 


* ferided, ard it is like the whole. The 25 figure ſhows the Retrenchment of Horn- 


works and Bulworks, after whoſe 1dea the: reſt may be perfected. 

11, Now there remains that we ſhould expound the conſtruction of plain Bul- 
works, Thoſe arc ſaid to be plain Bulworks, that are not made upon Angles, but 
upon aright Line, andare uſed in the ſtrengthening River-fides, and Courtines-thar 
are over long cc. - Though when they are applyed to the fortifying of Courtines, 


_ their conſtruction will be ſomewhat different from the reſt, as will be ſaid afterwards. 


This Table ſerves for their conſtruction to be made three ſeveral ways, the firſt is 


. due to an Hexagon, the ſecond to an Oftogon, the third to an Enneagox, or thoſe bigger 


chan an Enneagor. 


Courtine. | Gorge. \ Flangue. 
Manner 1. | 480.0.0.0. | 169.7.0:6. | 90. ©.0.0. 
* Manner 2. | 480.0.0.0. | 169.7.0.6. | I10. 0.0.0. 
AAanner 3. | 480.0.0.0..j 169.7.0.6. | 120, 0.0:;0. 


The conſtruction will be after this manner. 

Let there be given the right line AZ to befortified after the ſecond manner. 

1. Firſt lookin the Table for the Courtine, you'l find it 480 Rhyzlandfeer, which 
cut off from A Z, -and let them be AB. Inlike manner look in the Table for the 
Neck line, you'l find it to: be 169, 7 06. feet, which cat off twice from B Z, and 
let thembeB C,-CD. and mark the point C. Then again cut off the Courtine 
DE, and the Neck-lines EF, F G, and ſo proceed for the number of Bulworks you }. 
ſhall wanr. ; 

2. Inthe Table ſeek the flanques, you l find them 1 10 feet, which raiſe perpendi- 
cularly from B ro D, and let thembeBK, DL, andjoyn KL, which biſeRin N, and 
from N raiſe the perpendicular NI equalto the Neck line C B; art laſt joyn K1, 
LI, and you'l have the 'plain Bulwork B KIL D, whoſe Angle at Iisa right one. 
In like manner the reſt will be made, the proportion of the reſt of the parts will a- 
riſe from thisconſtruQion, which the Table underneath ſheweth. 


| T he flanque of | The flanquing:|The fichant | The angle of 
The Face. | the Courtine. | line of defence. |line of defenee. \ the Bulwork: 
I. Manner.| . 240 | 390' .| 367. 2.7.9.| 699. 6.8.9. 90 d. 
2. Manner. 240 370 795. 5.6.3] 707. 3.5+3- | 90 7 
90 d. 


3. Manner.) 240 369 409. 7.05+\| 711, 3.7.0. 
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CHAP. XV. 


Pow an Jrregular place may be regularly 
Fortified. 


Rregular places may be ſtrengthened two wayes, viz.'Regularly and Irregularly. 

Anlrregular place 1s ſaid to be Regularly fortified, when it is ſo changed, as thar 

It may become Regular, orif it cannot be produced to Regularity, a Regular Fi- 

gure is circumſcrib'd about ir. . But an Irregular place is fortified irregularly when 
the Figure of the place is not reduced to a Regular one. 


PROBLEME I. 


Let it be pzopoſed to foztific an Frreguiar place 
| Kegularly., 


I. [ym the plain of the place to be fortified, and obſerve what 'Regular Figure 
it comes neareſt to, and reduce it to that you find neareſt. The Redufion muſt 
be ſo, that all thoſe parts ofthe old circumference that can be uſed, muſt be retain'd : 
The reſtare to be excluded with a new circumference, if the place be large ; or inclu- 
ded rather, if theplace be only of a mean capacity. Now a place reduced after this 
manner, will be fortified according.to the laws of Regular Fortihcations. | 
2. Bur if the Figure of theplace be ſo Irregular, as not'to be reduced to a Regu- 
lar, *rwill behoove you to circumſcribe about it a Regular Figure. But that you 
may kiiow how many {ides the Figure circumſcrib'd is ro have, meaſure the largeſt 
Radius of the place you intend to incloſe, then turn tro rhe Tables of Regular. For- 
tifications, and obſerve what Figures Radius, your Radius is equal ro, or neareſt ; and 
what Figures Radius you find it to be, that Figure you muſt circumſcribe. 


CHAP. XVI 


HoW an Jrregular Place having fit Sides and 
Angles, 1sto be 'Prregularly fortified. - 


FOme Angles of Irregular Place are ſaid to be fir, others unfit , as likewiſe ſome of 
the {1des are fit, and ſome unfit. | 

That is a fit Angle that is not leſs than ninety degrees, that which is leſs is unfit; 

for the Angle of the Bulwork ſet upon it would beleſs than lixty degrees, if a due 

proportion were kept of the reſt for the parts. The external Angles alſo are reckon'd 


among. the unfit. | 
K k 2 That 
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That file is fit, that leaves for the Courtine not Jeſs than rhree bundred feet, nor 
more than'five hundred feet, when the two Gorge lines belonging toa Sguare ſhall 
be cut off on both ſides. That fide is unfit that leaves more than five hundred, or 
leſs than three hundred feet. Dogey pronounces one (ide to be unhr, that is leſs than 


' the ſide ofa ſquare Regular Figure: Therefore look in the Tables for the Neck-lines of 


a ſquare Fortification, and cut them off ar each end from every particular fide, and if 
the remainder .be no leſs than three hundred: ſeet, or more than five hundred feer, 
the (ide- are fit. 


PROB. I. 


Let there b? given an FÞrregular place Z, having 
- fit Sthes and Angles, Which W2re require 


|; Ind out'by help of an Inſtrument the leaſt Angle of the Place, which let be A ; 
then obſerve what Regular Figure's Angle of the Circumference is equal 

to this leaſt angled, or next leſs. Let us order. it to be the Angle of a Square. | 
2. Seek therefore in your Tables (Chap 5.) the Neck-lines that ſerve for a Square, 
which let be AH, A H, cutoff from the ſides: Seek alſo rhe flanques. of a Square, 
which being ' rais'd perpendicularly from H, H letbe HG, HG. Then biſeRing 
the Angle A..with an infinite Right-line A Q_, cut off from it the Capital line of a 
Square AF, likewiſe foundin the'Table, and joynF G,-FG :ſo you have HG FGH 


the Bulwork of aſquare-Fortification. Wherenote,that if the leaſt Angle be 100 de- 


 grees, or betwixt 110 or 168, you mult give to the Flanques ſeventy feer. 


3. If onthe reſtof the Angles you make Bulworks belonging to a Square, the 
Fortification will be compleat and perfe&. | | LED 

4.. If the, Courtine, and flanques in the Cou rtine, be in ſome places too little, 
there make the Bulwork of, a Regular Figure next leſs, till your Courtine, be long 
enough ; you may alſo leſſen the . Angle of the Bulwork if the Flanques are too 


ſhort, ſtill preſerving its-juſt bigneſs ſpoke of in the Jſaxims, On: the contrary, 


you may inc reaſethe Angle of the Bulwork, if the flanque of the Courtine be very 


big. 


5. Very great Angles, to wit, ſuch as are bigger than 1 50 degrees, ſhall be forti- 
fied as rightſ1des ; that is, you ſhall ſo fortifie each ide of the Angle, as if it were 
one Courtine ; The manner will be delivered afterwards. 

6. The Bulworks being built after this form, by help of the'lealt Arigle ; if the 
Courtine, and flanques of the Courtine, be of that length, that that they may be 
ſhortned, {till preſerving their due quantity, then 'twill be lawful to increaſe the Angle 
of the Bulwork by increaſing either the Flanques or Neck-lines, or both together ; 
and-fo will: you take away any inconvenience that might be in this way ; neither 
will there be any thing-that Dogez can condemn ; nor ſuch need of that troubleſome 
new inyention of Lines, wand by the Rule of Proportion. 
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Lodo the lame thinganothee-Way. 


: / 
EF; E ſure each Angle of'the place, and ſee what Regular Figure's, angles 


each angle is equal ro; or next bigger. 

2. On each Angle of the given place build Bulworks, with their Neck-lines, 
Flanques, Capital, taken from thoſe Figures, unto whoſe Angles of circumte- 
rence, the Angles of the given place ſhall come neareſt. 

The buſineſs ſhall be illuſtrated with an Example. Suppoſe the Angle: A ro be 
found next leſs than the Angle of -a Square, on this build rhe Bulwork of a Square ; 
then let the Angle B, be next bigger than the Angle of an Hexagon; theretore you 
mult build on B the Bulwork of - an Hexagon; aid ſofor the reſt, 

3. Butif, when the Bulirorks ſhall be built after this manner, that isto ſay , on B 
thar of an Hexagon, on C that of. a. Pentagon, it happens thar.the, Courtine L K,1s 
notably leſs rhan 3oo feer;' you 'muſt build on B the Bulwork of a Pentagon, and 
on'C the Bulwork of a Square, ' Tf the Courtine be not yet 300 feet, you muſt alſo 
make '0n B:the-Bulwork of a Square ; ' bur if Fet the Courtine beleſs than 300 feer, 
the ſide C B-will be unfit. © hh | oe 


PR OB. IT. - 
Lodo the ſame pet anotyer Way. 


1. AqHe third manner is this,; if the Angle ofthe Place differ 'notably- from the 

Angle of the next Regular Figure, then with the ſame Dara as are in any 
of the ſix manners of the fitrh Chapter, find for each of the Angles A,B all the 
Angles and Lines as we did there in Regular Fortifications. Dozey, in pag. 204.. 
ſeems to prefer for this purpoſe the third - manner delivered in . che fifth 
Chapter. | 


2. On the Angle A, make a Bulwork with his Neck-lines, Capital, Flanques, 


which you found for the Angle A , inthe like manner on the Angle B make a Bul- 


work, taking the Neck-lines, Capital and Flanques, which you found for the Ante B, 
and ſo in the re{t of the: Angles C DE. | | 


3, If, after the Bulworks arethus order'd, the Courtine be found too ſhort, you 
muſt help that fault almoſt after the ſame manner, as in nu2. 3. Prob, IT. 
. 4. Art laſt, the Figure being fortified after this manner, according as the ſeveral 
circumſtances may require, the proportion of the Flanques, Faces, and of the Angle 
of Bulwork, may- be freely changed and altered, &-c. provided you do not tranſ- 


grels the Canons eſtabliſh'd in the third Chapter : Dogez hath Tables of this after 


pag. 200. This way is taken out of Dogez. . | 


Fig. 27« 


Fig. 27+ 
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Fig. 28. 


- Fig. 29+ 


Fig. 30. 


CHAP. XVII. 


HoW an Jrreqular place, having unfit Dides and 
Angles, ought to be ko2tified. 


PR OB. /. 


Lo foztifie the unfit Angles of the Jrregular 
Place A. 


# JF the Angle S IB beonly little leſs than a right one, build on it the Bulwork of 
a Square, and cut off its Angle Q, for it is leſs than it ſhould be, and make a 
pair of Tonges, or the outward Angle NOP. Others, when the Angle is be- 
twixt eighty and ninety degrees, had rather build before it a Horn-work. I judge 
it beſt to do both. | 
2. If the Angle B CH were leſs than eighty degrees, but bigger than ſixty, ſur- 
roundit with a Crown-work. Others cut away the Angle ir ſelf, if it be near ſixty 
degrees, and turn it to a pair of Tonges D FE : He doth beſt for a Fortification 
that joyns' both. 

3. If any Angle, as S GH, beleſs than ſixty degrees, let the Figure of the place 
be changed , by drawing a new lide G R C, that may make Angles of a juſt quan- 
tity with both the (ides S G and BC. 

4. *Twill be lawful alſo to change an unfit Angle, provided not leſs than ſixty de- 
Srees, into a whole Bulwork or half Bulwork, - or into a Raveline, or Half.moon ; or 
elſe to cut it off, and change it into Tonges or a Horn-work. ; 


PROB. II. 


To fottifie the external Angles of an 
 #Frreqgular Place. 


Et there be given the outward Angle of an Irregular Place AB C, to be fors 
RS | 

'*.T, If the ends of the Sides A and C are not diſtantfrom one another, neither 
leſs than 518 feet, nor more than 826, build whole Bulworks on Aand C, as we 
taught in Chap 16. Prob. 1, 2. &c. | 

2. If the diſtance of the ends A and C be more than 826 feer, youmuſtbuild 
before the outward Angle either a Raveline, or Hornwork, or elſe both. Likewiſe 
you may make inthe {ides middle or toothed defences (of which ſee Chap. 14. n#m-9.) 
building over and above a Raveline. 

3. It the diſtance of the ends A and C be leſs than 518 feet, make two half 


Bulworks for the defence of the ſides ASand CR : But before the outward Angle 
you muſt build a larger ſort of Rayeline. ; 4. The . 
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4. The beſt way of all to fortifie external Angles, is ro incloſe them within the 
Figure, by drawing anew {ide G C, and thenthe Angles BCG,SGC, and thelide 
G C, may be fortified after the manner deliver'd in Chap. 16. if they are fit, it unfit, 
according to the method, partly already deliver'd in this Chapter, and partly to be 
deliver'd, cds 


PR OB. 1II. 


To fortifie the ſides of an Jrregular Foztification. 


1. } Et thelide that is too longbe AB, meaſure the leaſt Angle of the place A, 
and obſerve as above what Regular figures Angle of the circumference ir:comes 
neareſt ro; Let us ſuppoſe it comes neareſt tothe Angle of a Pentazon, and biſeX the 
fide ABinG, alſocut offthe Neck-lines of the Pexragon A O and BN, becauſe we 
ſappos'd the leaſt Angle at Ato b2 neareſt thar of a Pentagon. This being done, if 
the remainder G O, GN, be not leſs than 300 feet, or more than 5oo, you ſhall 
build on the middle point of the Courtine G, a plain Bulwork, according to the Me- 
thod delivered Chap. 14. numb. 11, Inwhich alter only this, thar.the Neck-lines 
GI, GH betaken equal to the Neck-lines A O, B N ofthe Bulworks ſet on the 
neighbouring Angles. | 

2, If any lide as AL be of fo greatalength, that being ir ſelf divided into equal 
parts L @, 9, 9 A,and having its Neck-lines cut off, A892, 0, 8, L I,does leave 
its Courtines 4 g, @x, & þ, not leſs than 3o0ofeer, normore than 500, you ſhall 
build more plain Bulworks on the ide AL. 

3. That (ide for which two Bulworks aretoo little, and three are too much, muſt 
be rather fortified with two great ones, than three little ones. 

4. Ifthe ſide roo long will not admit of one plain Bulwork, the Courtine muſt be 
fortified with Ravelins and other works, bur rheir Profile muſt be longer than 
ordinary. | 

Note, That univerſally ſides either tos long or too ſhort, may be corretþed or 10t . 
they may be corretted when the ſides that are tao long, canbe cut ſhorrer ; or when thoſe 


that are too ſhort can be produced. Beſides you may make a new Angle on the ſide that is 
roo long, that ſhall yield two ſides of a fit quantity+ 


PROS... 


Lo foztifie the fides of an Jrregular place 
that is too ſhozt. 


1. JF ſeveral ſides areleſs than 300 feet, you muſt change the figure and fortifie it 
after ſome manner already delivered. 

2. Ifthe figure of the place will not admit of a change, either the Courtinesmnt 
be fortified with Rayelins built before them, whoſe profile mult be more than ordina- 
ry, orthe Angles muſt be ſurrounded with Crown-works; they may be alſo changed 
into Tonges or Hornworks, or ele they may be ſhelrer'd with one whole Bulwork: 


— 


Fig. 28. 


Fig. 31: 


3. If the [ide to be fortified, having on each end the Neck-{ines belonging to a ſquare 


cut off, be leſs than 300 feet, Bulworks muſt not be built on the Angles adjacent to 
the ſecond lide, although they be fit, but ſhall be fortified v:th other Out-works , 


L 12 and 
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and if the Angles are betwixt go and 120 degrees, you mult build before them Horn. 
works; or if more then 12 odegr. you muſt object betore the angles in the Ditch 
it ſelf either Ravelins, or Retrench'd Bulworks. 

+. The ide that is roo ſhort, and thoſe too long may bealſo mended; if you make 
Irregular Bulworks, whoſe Neck-lines ate almoſt all fer of on the longeſt (1de, 


PROB. V. 


Y9W Ancient Cities are tobe Fortified, 


T. N ancient Rampar if it be ſtrong and ſurrounded with a Wall and-:Towers, 

Amun not be demoliſh'd ; therefore you muſt incloſe it with a new fortificati- 
on, which muſtbe Regular, if poſſible, or as near a Regular as might be. 

Betwixt the New Fortification and the old Ditch there mult be letr a large Pox:eris 
9 fit for Military uſes. | Fen 

2. If theancient Fortifications be:'of Earth, or can be mended without much coſt 
and labour, then proceed according to the Rules of Irregular Fortiftication already 
delivered: Many Frenchand Dutch Cities are fortified with Ravelins, Halfmoons, 
Hornworks, and other ſort of works : which ſort of building fince 'tis to ſupply the 
place of Bulworks ought to be ſtronger than uſual. They are likewiſe frequently 
fortified with a Fauſs-bray, and the Breſtwork of the Covert-way ; and ſometimes 
with a Ditch about this Out-breſtwork, and with Srakadso's. 


Corollary. 


Out of theſe three foregoing Chaprers , *tis underſtood by what Method all Irregu- 
far places are to be fortified, whether they labour with all the defes above mentio- 
ned, or not with all. Moreover, this is to be obſerved in the Fortification of every 
Irregular place, that you have the Plane of the place deſcribed on paper, that ſo you 
may the better ſee, what form of Fortification, and what works may belt agree with the 
given place; and as the figure that isto be fortified proves Irregular, fo commonly its 
Bulworks, 'Hornworks, Rayvelins, &c.: will have an Irregular figure, the place fa 


requiring. 


CHAP: XVIII. 


I 


Coming of what is now to be ſaid isalſo common to Regular places, but we 
ſhall conveniently diſpatch them all together in this place. 

' 7, Thoſe places ore-which riſing Hills or neighbouring Mountains domineer, -are 
unfit to be fortified, Either therefore the Hill is to be incloſed within the-circwt of 
the walls; or if it cannot be-incloſed, all care muſt be taken that the-Enemy do not 
poſſeſs iti; Which will. be done by ſetting anew and ſtrong Fortification upon it 3 
or when this cannot. be done, 'ir muſt be by raiſing of Cavaliers or batteries inthe 
Bulwork or Courtine, o're:which rhe Hill ſeems to hang. If Caſtles or Cities are 
built -upon Mountains -whete there may: be dayger of Mining, you muſt for: ihe the 
foot of the Mountain-with works. © : 

S 


2. The moſt convenient and ſafeſt place for the Gates, is betwixt the two Bulwor 
| in 
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there let them be built. 


tangular ones. | 
rowards the Town, three to the held ; 


cours wpon occalion. 


— 


3. To keep great Cities in their dury and obedience, there is nothing fitter than 


to joyna Citradel to that place which may moſt .command. the Town. 


Concerning their building and ſciruation obſerve. this,. x. Let them poſleſs the 


domineers©o're the field, and it is furni 
to its form or ſcituation. 


4. The ſides: of Cities that are wa 


I 


ſtrongeſt part of the Ciry ; wherefore if there.be a Rock or Hill within the Town, 
So they. have done at Namur, Cambray, Naples, and other 
places. 2, Let them be ſet againſt the chiefelt avenues of the Towns, and'ert the 
Sates be lyable to their command. 3. Let them be Pextagons, for this hgure” is fitteſt ; 
for the ſquare is weaker, and not ſo capacious : Therelt of the figures above a Penta- 
gon, arelarger than needs, and are too- coſtly. 
Phallzbourg, Stenay, and many other Towns, have Pentagonal Cirtadels ; illain, 
Perpignan, and Caſall, have HeXagons; Manheim, Verdun, Blavett have fep- 
S. 4. They are fo tobe placed thar they turn rwo of rheir Bulworks 
| And ſo thar one ofthe Cou tines of the Ci- 
ty AB, meet with the Courtine of the C:rtadel T, betwixt the two Bulworks C and 
G, one of which looks towards the City, the other towards the Enemy ,as you have it 
expreſs'd'in the 32 Figure. This laſt is not of little moment, for ſo the Bulwork G 1s 
ſtoutly defended from the Courtine of the Town ; and the Courtine it ſelf of the 
Town is ſcowred and defended by the Citradel. | 
ry much erre, who remove the C:tradel 5 far from the Towns. 
leaſt two gates, one towards the Town, another towards the field, to receive in ſuc- 
6. Betwixt the Citradel and the houſes of the Town let there 

be a plane of a ſufficient bigneſs. Antwerp ſhews you anexample of a Citradel-com- 

pleat and' perfe& with all its numbers; for this. commands the City with two Bul- 
| Works, with two more ſcowrs the Scald that flows by it; and' with three, proudly 
ſhed with all the reſt that may either appertain 


Antwerp, Turin, Amiens, Vitri, 


From whence 1t appears, they ye- 
5. Let them have at 


hd with Rivers, may. be fortified with ſlight 


works, to wit, with a ſingle External or internal Angle, or with middle defences, 
terminated with half-Bulworks. You ſhall fortifie the ſides with Hornworks fitted 
- for theplace, vid. fig. 33. Not only the mouths of Havens, but the ſides that are 
longer then ordinary, are to be ſtrengthened with Fortifications. If the city be di- 
ſtantfrom the River a Muſquet-ſhoc,, it mult be joyn'd to it by building a C:tragel. 


5. The Banck oppoſite tothe Town, if it be within Muſquet-ſhot, and ina friends 


The neglect of this was the loſs of Ninn 
tarther in Dogen Lib. 2. 


Conntrey, may be fortified with leſs Works ; To wit, with an halt ſexangular Star, 
or with a plain Bulwork, But if it be in an enemies Countrey, or ina friends, out of 
Muſquet-ſhor, you ſhall fortifie it with half a Regular Hexagon, whoſe fides mult 
be prote&ed- with Hornworks and other works. You havean example in Fig. 34. 
eghen on the YVahal. Ofall this you may ſee 


Thele few Rules following hail put an end io Jrreguiar 
. Foxtification, of which thereis great ule inthis 


Buſinets. 


I. Let the Irregular Fortification be reduced altogether to a Regular one, or as 


near 1t as can be, 


IT. Let it be round about 2s cqual as poſlible can be, or equally firm. 
III. A Fortification that is larger with rhe ſame circumference, isto be preter'd 


before a leſs. 


IV. Sides that bend inwards, that is, thoſe that contain an External Angle, muſt 


beavoided, becaule they leſſen the place, and are built at greater expence. 


M-m 


Fig. 32. 


Fig. 33. 
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ſerve to break the great Bulk of earth that ſtands over 1t ; which ar laſt being ſer on 
| fire, and the Rampar broken, tne Souldiers are led on through the Gallery to the 


V. "The Bulworks may be Irregular,and unlike ;, for that ſort of Fortification is 
counted handſomelt that is {trongelt. &, 

VI. The leaſt diſtance of the Bulworks (according to Dogen pag: 188, ) muſt be 
60 Rhynland perches, the greateſt 80. - : | 

VII. The Angle of defence on the Ahgle of the Tenailles, muſt be as oft as can be;op- 

politeto the middle point of the Courtine. | | 

VIII: Againſt Hills that hang overthe Town, or againſt Rivers that-flow into the 
Moat;- rather obje& the Courtinethan rhe Bulwork, for that isſtronger than this. 


| celficmons | 
| 


. 


——— 
-— 


THE THIRD- PART. 


* Ofveſieging Towns, and how todefend them. 


'J Here are five Acts proper to the Seige, Circumyallation, The Lines of approach 

and: Batteries for Cannons, The Sappes3or the cutting through the out-breſtwork, 
The Gallerie, and rhe breaking of the Bulwork by a Mine. = 

7. Firſt, therefore the'place that 1s to-be' belieged is. to beſo incloſed round about - 
with a Rampar, fortified with all forts of works, that no going out, nor coming in, 
may lie open toit.. 2. You come to:the out-breſtwork under the favour of tren- 
ches depreſs'd beneath ghe Forizon, and drawn with various windings, 41o thgt they '' 
cannot be ſcowred from any part of the place beſieged. 3. The out-breſtwork in 
cutting through, you mult no longer uſe Trenches drawn obliquely, but ir muſt be | 
done by the ſhorteſt cut, that is by a Line drawn direRly. - 4. The Graft muſtbe | 
fll'd: with. a bank made of earth and ſtones and Faggots, carried on thorough it to the - 
Rampar, on which at laſt che Gallery is layd. If the Ditch be dry, ſometimes the 
Gallery is carried under ground to the place appointed for the Mine. $5. . Through 
the. Gallery that is now finiſhed, the Pioneers advance without any danger to the 
Rampar, where they dig a hole, and put in ſuch a quantity of Gunpowder as may 


breach, to enter rhe City that lyes open before them. This 1s the Sum of the Siege, 
whoſe parts I ſhall briefly expound, and every one diftintly. by it ſelf. 


"EHNA KIR E 


Df Circumvallation. 


(Co Eruaralkucion conliſts in Camps, Trenches, and works of all ſorts. The very 
&_Camps alſo being a leſſer kind of Circumyallation, doe comprehend the two lalt, 
to wit, Trenches, and varietie of Works, 


f - 
L 


———_ 
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PROP. I. 
Lye diſpoſing of the Camp v2 Muarters, 


- 


1, *F He Camp is to be form'd in thoſe places that ſeem moſt conyenient to letin an 
A External Enemy. 


2. - It muſt notbe made in a place that may be drowned. 


3. Lerthere be ſo many, that relief may bereadily ſent from them , toall parts 


of the Circumvallation. | : | 
4. Let them be above Cannon ſhot from the Town, or at leaſt ſofar off, as that 


' they may fear little dammage from their Guns. | 


5. Letthem be placed, if youcan, by: River ide. EE 
6: The Camp, as likewiſe all the reſt of the Circumyallation, muſt be fortified with 
Trenches, that 1s, with a Rampar round about it, and ſeveral other works. 


PROP: II. 
- Of the Lines commonly called Trenches. 


' 


Heſe Lines of the. Siege are a continual kind of Rampar, which ſurround as wel 
the Camp, as all the reſt of the places about the Town beſieged. Concerning theſe, 


Obſerve this.  / 


1. Let thembe twofold, one inward, / built againſt the belieg'd, to keep them in, 
leaſt with their Sallies' they hurt'the Beliegers, the other outward, to keep off any 
enemy that ſhould attacque tle Camp from without. Let the outward be ſtronger 


' than the inward; nay, when there is but a ſmall Garriſon in the Town, theſe inward 


ones may be: ſpared , orat leait very lightly built. 


© 2,, Theſe Trenches, eſpecially the outward one, muſt not be extended above .750 


feet upon a rightLine : After every 750 feet, they mult be fortified with ſeyeral 
works caſt before and betwixt them. Theſe are wont to be uſed, Redoubts or little 


| Turrets, Middle or toothed defences, outward and inward Angles, Little Tonges, 


Stars, ſquare Forts with wliole Bulworks; various Forts with half Bulworks, whote 
plain Bulworks, and-halfones, Ravelins, half moons, Hornworks, Crownworks. 

1] this Trade of Works ſo various and ſo manifold, was uſed in no time more than 
in our age, nor 1f.no place oftner than in Holland , at the Siege of Hartogen Boſch, 
at both the Sieges of Breda, Maſtricht, and many others; molt of thoſe are alrea- 


, dy delivered in the foregoing propoſitions : we will expound thoſe that remain in the 


following. 


- 3. The Profilesand Ichnography of theſe Trenches is yarious, in reſpe& of their : 
| place and danger ; Tle give you three: ſorts of them uſed at the ſiege of Hartogen 


Boſch. ' 
' The Baſe of the Breſtwork.-—— = - + elites 
The outward Sloap or Talu. — -————2'. 3. 
The inward Sloap. — —,, 1. 
Theinward height. —— —— 6, 6. 
The-outward height ,— ——:————5. 5. 
M m2 _ The 
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Fig. 35- 


. quadrangular Star. 


h Fig, 36. 


> — 
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The upper part, —— 


Se- 2 

/ The. wid th of the Step: | $7.25 
The heighth of the Step. — — —, 

The Border or footing on the outlide.——— 3. 3. 

The width'of the Ditch. —— —— 12:0; 

The outward Talzor Sloap of the Ditch.-- — 4. 2. 
The inward Sloap of the Ditch ———— ——— 4. 2. 

The depth of the Ditch ——— ————  . 5. 2: 

The width at the bottom of the Ditch —— —- 4. 4- 


At the coming ofthe Royal Army, the Dutch made their Circumvallation ſtron- 
ger, they increas'd the Baſe of their Breſtwork to 9-feet, making three Steps, whoſe 
widrhs added together ' made 9 feet z the height of the breſtwork was likewiſe 9 feet, 
the width of the Ditch was 15 feet. 


PROP-AIL--*... 


. Tobuilda Redoubt 02 Turret. 


Ti is a moft eaſe thing, ſince their form is {imply ſquare. Therefore deſcribe on q 


the earth a Line of 48 feet, and onir delineate a ſquare; and what you require is 
done. The Ichnographie and Profile is after this manner. OP 


Its Baſe. —— I4., Or 20. 

Its width a top. ———-——— 4. or 6. 
Its height. ———8. Or IO. | 

Its. border or footing, — ——2.0r 3. 


The width of its Ditch. 15. Or 24. 
 Thedepthofthe Ditch. 5.0r 6. 


' There is uſually added to theBreſtwork two or three Steps gradually placed over 
one another. | Fu 


PR OP. IV. 
' Todelineate-a Star. 


T9 delineate a quadzangular one, Wozk atter this manner- 


I, Bn on the field a Line of 48 or 5ofeet, and on it deſcribe a ſquare. 

| ' 2. Biſe&ttheſide AB inC, and from C raiſe the perpendicular C D equal 
to Zof:AC, orgotthe'wholeAB./ . © .- a | 

3. FoynAD, DB, ifthisconſtrucion be made round all the ſides, you'l havea 


” Lab TOS. 


To havea Pentagonal Star, wozk after this manner. | 
Deſcribe a Regular Pentagon ; and from the ſide A B biſeRed in C raiſe the per- 


hm - - 


pendicle CD equal to, 4 of AC or: of AB. Joyn AD, D B, andif you do the ſame 
round the figure, you will have a Pentagonal Star, 


For 
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'F02 a Seranguiar one- 


Deſcribe AC E &c. a Regular Hexagon, let each of its ſides A C gc. bee- pjg, x. 
qual to about 104. paces, at the endsof CH &-c. make the Angles DAC,DCA, 
&c. zodegreeseach ; And D A, D C will be each about 60 paces. 

Their Tchnogr aphic and Profiles are the ſame as that of Redoubts, 

Your larger Stars are not in uſe, 


PROP. V. 


To delineate a ſquare Fozt with half-Sulworks. 


t. | Þ |anmior the ſquare AB CD, mjioſe (lides muſt not be leſs than 120 feet, nor Fig. 37« 
more than 180, 
2. Triſect theſidesinE, F,L,M,Q,S,T, V. 
3. Tocach of the {ides add* BI, DN, C O, A H; but for the Neck-lines take 
2 in the ſides themſelyes, to wit, BL, D Q, CT, A E. 
4. From the ends.of the Neck-lines raiſe the perpendicular LK, QR, T X, E G, 
each of which muſt be z of the lide. 
5. Draw the right lines IK, NR, OX, HG. | 
So have you a Fort with'fonr half-Bulworks. Nl 


PR oP. VI 


To delineate a Fort on 4 Rectangular Paralllogram 
with half-2BulWozks. 


Riſect one of the leſſer ſides A B, and cut off: of it from all the [xles for the Pig. 38. 
Neck-lines AF, BG, CO, D 
2. Addalſoto each of the ſides A K, BL, CP, DS, equal to} of AB. 
3. On the ends of the Neck-lines raiſe the perpendicles FI, G M, O N,QR, 
equal to 2 of the ſame A B. 
4. JoynKI, LM, PN, SR. Ifay 'tis done. 


pooh PROP. VIL. 


<0 delineate another ſozt of Nuadilateral Fort, 
with half Bulwozks and double Tonges. - 


, bbs the third part of the lides of the ſquare AB CD, or the Neck-lines Fig. 39+ 
CP, AM, BN, RD. 


2. Add to the fide CD on both ſides . C I,' DK, but to the ſides CA, DB 
likewiſe add; AS, BT. 


Nn 2. From 


Dy 


m—_— — r_o—_— —— — = 
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3. From theends ofthe Neck-lines raiſe perpendicles equalto 2 PX, M L, N V, 
RZ, andjoynI X, SL, TV, KZ. 
4. Biſe& the ſideCDin E, and thence cut off EG, E H equal to! of the ſide, 
and thence again raiſe the perpendicle E F equal alſo to ?, 
ES $5. JoynGE,. HF, you have your purpoſe. | 
Fig. 40. There are built alſo ſquare Forts with two whole Bulworks, and on the oppolite 
| [ide the double Tonges, See Fig. 40. 


FROQP. VAL 


| Lo delineate a. th:ee-fided Fozt With Hhaif 
go ene: - BulWozks, 


Fig. q1- 1+ \Þ eq an equilateral Triangle A B C,whoſe ſides muſt be leſs than thoſe of 
| - A Square. S | . 
2. Cut off from the ſides the third part A I, BL, CK,for the Neck-lines. 
3. Fromthe end of the Neck-lines raiſe perpendicularly the ſixth part of the ſides 
IH, LM,KG. 
4. Add to the ſides of the third part BD, CE, AF, and joyn FH, DM,E G. 
you have yeur purpoſe, | RE LE | 
The four Forts deſcrib'd in the foregoing Propolitions, are not to be built promiſ- 
cuoully,and for yarieties ſake, bur with choiſe, and with reſpe& to the place : And 
alchough they are much weakerthan Forts with whole Bulworks, nevertheleſs they 
are conveniently made uſe of. | | 
As to their Profile and Ichnography, you may. give them the ſame as to Redoubts 
and Stars ; or if they require a-greater, you may glve them that which was uſed in 
the ſiege of Gans, hi Bosch ,, in which the baſe of the Rampar was 27 feet, the 
- height 6, the upper breadth of the Rampar 18, the baſe of the Breſtwork $8, the 
upper breadth ofthe Breſt-work 4., the height of the Breſt-work 6, the width of the 
Ditch 30 feet. | | 
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> CHAP: XX. 


Df Batteries fo2 great Guns, and of the 
"He Circumyallation being finiſh'd, which is the firſt act of the Siege, deliver'd in 
the foregoing Chapter, you raiſe batteries for great Guns in certain places, and 


, 

af © a 2 

g0 towards the Out-brelſtwork, coyer'd in oblique Trenches. Of theſe therefore in 
tlus preſent Chapter, ONES | 


PROP.L | 


* 4 — — — — - —O——— ————  — 


PROP. 1. 
To vuiis an Dfeniive and Detenfive Battery. 


epemy without ; the firſt towards the belteged. You ſhall build 'an Offenliye 
one afrer this manner. 

1, Multiply the number of Guns that -are to be mounted by 12, the produ& 
ſhall give in feet the length of the Battery, for each Gun is diſtant from another 
12, feet, and the two at the ends are Ciltant from the Breſtwork 6 feet cach. = 

2. You'l have the breadth AD, if, to the length. of a, Gun mounted in his 
carriage, you add: the ſpa.e AF, ten or twelvefeer for the recoiling of the. peice ; 
and the ſpace F D, for traverling and paſſage. | 

3. Let the plat-form of the Battery + made ſloaping downwards towards the 
Enemy, that when the Guns are recoil'd they may vrith more eaſe be brought back 
to their places : Let its entry behind be 1, K , the way leading to it muſt not be very 
ſteep, but gently rifing, that the Guns may with more eaſe be gotin. 

4.. That part of the Battery that faces the Enemy, muſt be fortified with a Breſt- 
work,whoſe Baſe you may make 12, 15,0r 18 feet, its height 6;for thelides AD, B E 
a leſs width will ſuffice. 

5. Let there be ſo. many. Ports in. the Breſtwork as there are Guns, let their 
height be three feer, their outward width four, their inward two ; the outward width 
is more than the inward, that the Guns may ſcowr more of the field. 

6. Behind the Battery you muſt deſcribe a ſpace DS NE equal and like the Battery ; 
in it make a ſquare hole, as M, whoſe {ide muſt be tenor twelve feet ; in which the 
powder muſt be kept, arid you muſt cover the mouth with leather, leaft any ſparks 


ſhould fall in. To conclude, as well about the Battery it ſelf AE, asthe ſpace DN, 


you mult make a Ditch eighx or ten feet wide, (ix feet deep. 

7. The firſt Batteries are wont to be raiſed at a Muſquet-ſhot from the Town, af- 
terwads near the very ditches ; the general rule may be this, that the nearer they 
are the place, they dothe greater execution. 

8. The Defenlive Batteries are not ſo full of work ; their Breſtwork, if it be 
made. of earth, may be ſix or ſeven feet thick; the height is ſufficient, if it cover a 
Gunin its carriage; inſtead of an earthen Breſtwork they uſe commonly great wick- 
er Baskets fil'd with earth. | 


.- PROP.II 


Tovirect the Lines of Appzoaches to a place 
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'J Here is a twofold Battery, offenſive and defenſive ; the laſt is direed towards the Fig. 42» 


7, ., A Bout the diſtance. of a thouſand feet from the Town open the Trench au, Fig. 43. 


which you muſt carry on obliquely rewards the place belieged, fo that it may 
not be ſcowredfrom any part of ir; which beingcontinued ſome ſpace you muſt” dig 


a new one the other way, as = a , with the ſame obliqueneſs; and fo by ſeveral tur- 
hings you ptoceed to the Out-bretwork it ſelf., where at tength the Approaches - are 
finiſh'd, drawing 'two Trenches x, 61 longer than ordinary, and parallel to the 
'place befieged. Theſe rwo laſt Lines cover the Beſltegers:like a Breſt-work, ſo that 
being ſo near at hand they frighten away the Defendants from guarding theit Graft 
and Rampar. 
; N n2 2. Although 
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windings. Fas | 
3. Attheend of every Line you muſt build Redoubts, after ſuch a manner, thartws 


4.. The earth which 1s caſt out is thrown towards the Enemy, that it may be in- 
Neadof a Breſtwork to the Pioneers. | 

Let its Tower. width be [ix feet, its upper twelve or fifteen, its leaſt: depth muſt be 
ſuch, rhat may cover a Randing man, with the height of its Breſtwork joyn's tot. 
[The nearer they advance to the Town the deeper they muſt be - The width alſo muſt | 
be increas'd, if there-is occaſion to bring ſtuff for the Gallery thorough the Tren- 
ches : They uſe frequently to make threeſteps to the Breſtwork. | 

6. For, the ſecurity of the Approaches, Batteries are to be built in conyenient 
places: | | WS | 


—_ . ——— 


CHAP. XXL 


$_— — — ——  ———— " 


'The Sapp, 02 thecutting thozongh the _* | 


Fig. 43. 7 He Approaches being advanced to the out-breſtwork, two longer Trenches, 

ed as I ſaid before, ought to be drawn parallel to the place that is belieged, the 
Breſtwork being built towards the Enemy ; in theſe Muſqueteers are to be placed, | 
that theymay hinder the Enemy from ſhowing his head above the Rampar. 

2, Theſe things being done, when you can no longer draw your Lines oblique- 
ly, *tis neceſſary that from that longer Trench, which 1s parallel to the place you 
intend to attaque, you cut a ſtrait: Channel L H, commonly called 'a Sappe, thorough 
the out-breſtwork, to the very ditch of the Fortification. Without doubt this work | 
1s full of dangerous chances : But the danger. ſeems to be leſſened by theſe means. 
1, The Souldiers being placed in the Trenches 6 I, 8x, by their continual firing | 
hindring the Defendants. 2. The Breſtwork and flanques of the Rampar are now 
ſo batter'd by the Cannon, that the Defendants «can ſcarce ſtand upon their Ram- 
par. | EL SLTS ; 

\ 3. This Channel is made deeper than the reſt of the Approaches, and is cover'd | 
above with boughs, ſtraw, hides, and other things neceſſary ;. that if a -man cannot 
be proteRed by it from the ſhot, yet ar leaft the Pioneers may be by this means with- | 
drawnfrom the light of the beſieged.  _.' 
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4.. This Channel is to be direRted to that part of the Fortification which is de- 
ſizn'd for the Mine ; wherefore, if you beliege a Regular Fortification, you muſt 
not dire it towards the Courtine, or the Angle of the-Bulywoik, but to either of 
the faces of the Bulwork ; For whoſoever attaques rhe Courtine, 1s lyable ro thot 
from both the Bulworks, and they very. near ; and whoſoever attempts rhe Angle of 
the Bulwork, is alſolyable to the ſhot of two Bulworks, though they lye farther off : 
Whil'{t he that attaques the face can be hurt but from one only. But if the Cour- 
tine hath not on both ſides its full defence. -as it often happens in Irregular places not 
periectly fortified, the Sappe and the attaque may be carried on to the middle point 
of the Courtine, h 


CHAP. XXII. 


Concerning ting the Ditch, aud carrying over 


eye Gallery abvancev., 


T He Sappe L H being advanced thorough the out-breſtwork and coyert way- un- 
Z tothe Ditch, all that remains is that you fill the Ditch with a ſolid bank of earth 
carried 6n quite oyer it, and that the Gallery be built upon this bank. 

1. The Ditch whether it be wer or dry is filled with ſtones, boughs, faggots, logs, 
and with ſacks full of earth ; but this Rubbidge that is caſt in muſt beſo ordered, that 
the bank may riſe quite oyer.the Ditchas high as the foot of the Rampar, and have 
ſuch a breadth that the Gallery may copveniently be ſer upon it. | 

2. The bank being now finiſhed, there is commonly ſo much earth brought tho- 

rough the Sappe and caſt down on the bank , as may ſerve to make a kind of little 
hill betwixt the face of the Bulwork and the beliegers ; then caſting, with ſhovels lon- 
ger than ordinary, the lower part ofthis heap of cearth-over the upper, this hill is 
rurned over and over, andis rouled on by degrees to the face ofthe Bulwork. 
3. This hill being rowled on ſome ſpace, there are two gates erected at a little di- 
ſtance from one another ; which are ſo joyned together with planks, as well on each 
{ide asat top, that no part ofthem lyes open. On that lide which regards the Ene- 
mies Bulwork ſo much earth ts caſtup, as may make it Cannon-proof : The other 
ſide doth not need ſo much covering, Alſo the upper part will be ſufficiently fortified 
againſt fire, if it be covered witha foot or a foot and half of Earth. Inlike man- 
ner the reſt of the parts of this Gallery ſhall be continued till they come to the Ram- 
par. The width of theſe gates is either 9 or 1ofeer, the height 10 feet, the thick- 
neſs of its'beams or timbers 6 or 7 inches, halfa foor. 

4. This is the Theorie of Galleries, which you'l hardly deſcribe ealter than build. 
Inthe univerſal affair of the Siege there is nothing more dangerous than this enter- 
prize : . Nevertheleſs the danger ſeems to be leſſened by theſe :means.. 1. That xow- 
img hill of earth betwixr the face of the Bulwork and rhe Workmen, keeps their 
front ſafe. 2. The oppoſite langque, as well that of the Bulwork as thar of the 
Courtine, is ſo battered with Cannon, that the {ide of the. Gallery cannot be broken 


from thence by: the Guns of the beſieged. Alſo from the Trenches of 01, 8 x, the 


Muſqueteers. that'guard the builders ofthe Gallery, are continually firing on every 
part of the Rampar. 3. They work moſt commonly in the night. 4; They ſecure 
their {lides with faggot which rheyſet upon cleft wood, commonly called candleſticks, 
er which means they eſcape many: ſhots, -and hide themfelyes:from the fight of the 
Enemie, © | | 
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Fig. 4.3. 


CHAP: XXIV. 
Of the Mine. 


He Ancients alſo uſed Mines, but to a different end, and after a different manner. 

In this Age now that this Art may ſeem to have attained its perfection, the buli- 

neſs is done almoſt after this manner. Seer, | 

I, The Gallery A A being brought over to the face of the enemies Bulwork, you 

delign the place where you intend to put the powder. Then digging two or three 

turningsCE, EF, you come to the place appointed K by the condutt of a needle; 

the channel CEF G is madewinding, that the powder might not ſo eafily ger our 

toward C. It 1s 4 feet or 4] feet deep, 4. feet or 3 3 feet wide, yet it is made nar- 
rower the nearer you come to the place appointed. 

2. . When you. come to the place appointed K, there you dig a place to lodg the 
powder, whoſe height is commonly 6 or 7 feer, the {ide of its baſe 4. or 5 feet; here 
you put your Barreis of powder ſo as to ſet them cloſe together inthe place, forſo 
the powder will be all lighted in a ſhorter time ;. and therefore does it effe& the ſtron- 
ger. Thisalſo experience hath taught us, that the earth of the broken Bulwork will 
fall towards that part, roward which the greateſt ſpace was left between the Barrels 
and -the Superhicies of the place where they are pur , therefore if you would have the 


Earth fall towards the Enemy, you ſhall put- the powder nearer the (ide 9 N, ifto- | 


wards &c.. | 

3. One Barrel of powder will blow up 12 feet of earth ; hence gather how ma- 
ny Barrels are tobe put in. The powder muſt not be long carried in before, you intend 
ro put fire toit, otherwiſe it would grow moiſt,” and be ſpoyled. 

4. The mouth of the Mine C muſt be diligently ſtopped, only leaving in it a 
Trunck or hollow pipe full of powder for the Train, reaching the powder 1n K, thar 
putting a match to it you may blow up the Mine at the time appointed. 

. As for the Attacque it ſelf, whichis ordered when the Mine is ſprung and the breach 
made, I leave that to.che Officers and Souldiers ; to whom theſe things belong. 


+ 


\ x 
_— - —J — MU ITO 


CH AP. XXIV. 
Df defending Lowns. 


I, Te firſt beginning is to keep the enemy from the Town as far off and as long 
as you can. Therefore whatſoever without the- works can put a ſtop to the 


Enemy, the Beſiegers muſt poſſeſs and defend as long as they can, - 


2. They muſt uſe all their endeavour to hinder rhe approaches of the Enemy ; 
therefore let them ſally frequently (but warily, leaſt they fall into ſnares to the 


irreparable loſs of the Town) and rout and kill the Pioneers and Souldiers; Let 
them throw down the Lines thar are finiſh'd, and if they cannot carry away thelr oy 


Guns, they muſt ſpike them up, by driving Nails in their Touch-holes. 
3. Thoſe outward works which they can keep no longer muſltbe retrenched, (ſee 


what we ſaid before of Retrenchments) bur if they are utterly like to be loſt, rhey 


mult be blo'n up together with thoſe rhat poſſeſs them. The 
A | 4.. 


[ 
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4.. The ſapping of the out-breſtwork mult be intercepted by a counter and tranſ- 
verſe Sappe, | | 

bt; The huing of the Ditch and the building of the Gallery muſt be hindered ata 
diſtance by the continual firing of Muſquets, great Guns, hand Granadoes, and 
other fireworks ; nor 15 there any other way it the Ditch be full of water. But if 
| the Di:ch be dry, then they mult fail upon the builders of the Gallery with handy- 
{troaks, as well as with all that which Ideclared above. And the Gallery it lf muſt 

either be deſtroyed by fire, or blown up with a Mine. 

G6. Bur it notwithſtanding all this, the force of the Enemy prevailing, the Gal- 
lery i5 brought over to the Bulwork, and the Bulwork it ſelf be undermined. Againſt 
this plague no remeg remains, bur to find out the place of the Mine. To do this 
they uſe ſeveral practMes. Some by the motion of Peaſe leaping on a Drum-head well 
braced, do conjecture at the place of their digging; others boaring a very long Au- 
Sur into the ground ſuſpected, and applying their car to it, think to hear theſtroakes 
of their digging ; others uſe other ways to diſcoyerit. The moſt certain way is by 
countermining to ſearch the foundation of the Bulwork. The Mine being found, the 
| powder mult be carried out ; but if the ſtreighrneſs of time will not . permit, it muſt 

be wetted, and a paſlage opened for the fire. 

7. The Bulworks being blowa up, if the Belieged have no inward works remai- 
ning, the laſt retuge 1s, that lince they canno longer reliit the Enemy with wall and 
Rampar, that they itop his paſſagewith arms and hands as he is breaking in at rhe 
breach. * Which  fince they are rather the parts of Captains and Souldiers than the 
Engineers, I leave the reſt to them, and put an end to this treatiſe. 
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A 
New, Exa&, and moſt Expeditious 


METHOD 


Of Delineating' all manner of 


FORTIFICATIONS 
CR egular and Irregular ) 


As well from the INTERIOR, as from the 
EXTERIOR POLIGONE: 


Being comprehended within the Two Faces 
or Superficies of a 


 MEDALL 


LONDON, Printed in the Year 1672, 
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| A New, ExaQ, and moſt Expeditious 


METHOD. 


Ot Delineating all manner of 


FORTIFICATIONS 
ReegularandIrregular, (as well fromthe Interior, 
as from the Exterior Poligon; ). being compre- 
hended within the Two Faces or Superficies of 

a ME DALL. eee anne 


FPGA £22 WO, AFIOR > i MO EREE OP * ERTIES TANNED 


The ule. of the F irft Face 02 Superficies of the MEDALL ag 
repzeſented in'Fig. A--.-* - 


"He firſt Face or Superficies of the Medal! ſerves to delineate all manner of For- 
 tifications fromthe Baſe or Exterior Poligon ;, And that 
| 1. From a Pentagon to Right Line, as being the more perfe& Tz; /;\- ' 
' 2; Froma Square to a Pentagon, as being the leſs perfect -_ Figures, 


1..From a Pentagon to Right Line; ' 


| Having divided the given Baſe or Exterior rae AA(as in Fig.,C,)into two 
equal parts in the point D/; from that point Derect a Perpendicular D E of a ſufficient 

length. Then take any meaſure whatſoever; (beit a Chain, Pole, Staff,or Stake out of a 
Hedge) and mark out 3, or 6,0r 9, 9r 12,0r'T5, or I8, Or21, Or 24.,.0r27, or 30 
Lengths upon'rhe Line'A D iti the point B, from which'raiſe a Perpendicular B C equal 
to?of AB, ſois Ca'viſual point, through which is tobe drawn the Line” A F , cut- 

ting the Perpendicular DE in the point E , And E avi#al'point,. through which is to 


bedrawn the Line AN.” © | oy RE NS 

- Which dont, divide the Perpendicular D E intoeight equal parts, and make'either 

| of the Lines E'N and E Fequal ro nine of thoſe parts. And'then fromthe points N,and 

F, of the Lines A N and A F; et fall the Perpendicular N ©, till it cur the Linie A F in 

the point O. And fo likewiſe the 4! 1-5 EP, till it cut the Line A N in the 

'  PointP. Laſtly, joyn the points AONFPA, and fo you have AO, and AP for 

| the rwo Faces; N O, and FPfor the two Flaxcks, and NF for the' Curtain of that 

Fortification. And obſerving the ſame Method from all the Baſes , the Fortification 
becomes entire, as in Fig. C. | 


2. From a Square to a Pentagon. 


The Method of delineating froma Square to a Pentagon, is the very ſame with that 
from a Pentagon.to a Right Line; Onely inſtead of marking out three Lengths upon 
the Half-Baſe, you are to mark our 15for theLine GH. Andinſtead of (x) you 
are to allow (4.) for the Perpendicular H I. And laſtly, inſtead of dividing the Perper- 

| Pp.2 | dicular 
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of F ortifications. ; 
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EG 


dicular X Linto eight parts, you are to divide it into five ; and of thoſe parts youare 
to ſet off ſeven bothupon the LineL M,and uponthe Line L R. And this is all the diffe. 


- 


rence, as may be clearly ſcen ir Fig. D. 
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Theule of the Second Face '02 Superticies of the MED ALL, ag 
repzelented in Fig. B. 


4 a: Face or $uperficies of this Medall directs how to delineate any Forti- 
@ fication by the” Interior Poligon; And that froma Square to a Right Line : 


For E xample. 


\, The Interior Poligon D F O being given (as in F;g. E) firſt draw the Capital Lines 
 AG,KT,andM Qui a-ſuſficient length,” Then by the toxegoing DireRions,deſcribe 
-a Fortification inward upon this Interior Poligon(as though it were an Exterior,)Which 
done, continue the Courtains, and ſo you have givenyou the two Lines AC,and KM, 
-which youare to divide equally in the points B,and L. And from thoſe 2 Points to draw 
thefour Lines BD, BF, LF, andL © : As likewiſe from the two points, E and N , 
you are.to drawthe four Lines EG, EH,NT, and N Q; ſo as E G, may beparallel 
coBD,EHtoBF, NT toLF,andNQ toLO,; Or (whichis the very ſame thing) 
make the Angle DE G , equal tothe: Angle ABD, the Angle FEH, to the Angle 
: S 4 F, the Angle F NT, tothe AngieKLF; andthe Angle ONQ , tothe Anzle 
« FIG | 
.-- Laſtly, from the four points of InterſeRion, viz. G, H,T,and Q, draw the Lines 
GH, and T Q, whichare the two Baſes: ſought ; upon which , by the foregoing 
Method deſcribe a Fortification Inward, and the Work is done. 
' Only wihenſoever the Baſes (and conſequently the rwo Faces of a Baſtion) do not 
meet in a point , (as, very rarely they-will ) the Face of the leſs Half-Baſtion cuts off 
the Face of the greater Half-Baſtion ; which hath this good property among many 
other , that it often opens or enlarges the Angle of the Baſtion very conliderably.Thus 
in Fi. E, the FaceR Hcuts off the FaceP T inthe point S. 
 Thereis one thing obſeryable in the Method both of the firſt and ſecond Face of this 
' Meaall, which is this, That inſtead of taking three Lengths of any Meaſure for the 
Line A D,in F:g.C, and then ſetting off (1) for the Perpendicular B C, I might divide 
the Haf-Baeh Dinto 3 or 6, or 9.<qual parts, and take + thereof for the Perpendi- 
cular D E ,- becauſe the Line D E bears the ſame proportion to the Line AD , .as the 
' Line BC doth to theLine AB. So likewiſe,inſtead of taking 15 or 30 Lengths upon the 
Half-Baſe GKin Fig. D, fortheLine GH, and ſetting off 4 or 8 of thoſe parts in 
the Perpendicular H1, I might as well have divided the Zalf-Baſe GK into 15 or 30, 
and ſet. off 4 or 8 for KL. ForasKListoGK,; fois HIto GH. 
'But foraſinuch as this laſt way is more difficult and tedious than the other before 
mentioned, That was made uſe of, and This laid aſide. | 
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SECOND METHOD 
(Not anferionr to the former 
| Of Delineating any 


FTAFEECATICN, 


By the INTERIOR POLIGONE giver. 


| Bon the Interior Poligone given be (AC) in the oppoſite ſuperficies of a 7edall 
or (DFNV) inthe adjoyning Figure. | 

Having delineated a Fortification inwards, and thereby gotten the ſecond Tnterior 
Poligone according to the foregoing Dire&tion, Page 2. contiaue the Diſtance B E ro 
a ſufficient length : For asthe length of A C in any number of Parts, is to the Diſtance 
BE, ſoisthelength of D F (being divided into the ſame number of Parts to the Di- 
ſtanceEG. Thendrawa Line X Y through the Point G parallel to DF, which 
LineX Y is the true Baſe, upon which 1s to be erected a Fortefication by - the 
Directions of Pag. 1. And this Method being continued from each reſpeRive Poligone 
given, the Fortification becomes perfeRly delineated. For as H K, ista IL; fois FN, 
toM O. And ſolikewiſeasPR, toQ S; ſoisNV, to T W. Than which no- 
thing can be more evident, as to the matter of truth and demonſtration , or more expe- 
ditious, as tothe real praQtice and performance. | 


' A Caveat to the Reader. 


Ut ro prevent any miſtake,which ſome perſons,cither out of ignorance ,or inadyer- 
tency, may run into, it will be convenient, to let the Reader underſtand,That al- 
though in Fig. C, Pag. 3. the middle Baſe (or Polzgone) AA, is much longer than 
that on the left hand, and almoſt double to that onthe right, that ſo it might appear to | 
the eye tobe ſufficiently 1rregular, and alſo that it might reſemble the Fortification in 
Fig. E, where, without ſuch an inequality of Baſes, the Method of one Face cutting 
another, could not be ſo plainly expreſs'd, or ſo clearly diſcerned. (Otherwiſe it had 
been more ealie to have made all the Baſes equal within that very ſame Figure C, 
than it was to make them ſo in this oppolite F:gxre F.) Yet notwithſtanding this new 
Method takes it for granted, That all-who pretend to make uſe of it , be ſo tar inftru- 
Red inthe firſt Principles of Forrification,' as to know, That when ever an Exterior 
Poligone,. or rather a Ground-Plot, is given them, they are ſo to deſign and contrive 
it, That, ifpoſlible, all the Baſes, (if not the Angles) may be.equal, That fo there 
may be a perfe&t Harmony and Symmetry in all the parts thereof. This new Rule does 
likewiſe ſuppoſe, that he already knows, Thar if it be praRticable, each of his reſpeRive 
Baſes, (or Exterior Poligones ) ought to be about 1150 Feet ; but never leſs than 
1024. nor yet more than 1280. That ſorhe L;nes of Defence may not be too ſhort on 
the one hand, nor execed the Port of a 2ſuſquer on the other. As likewiſe, thatthe 
Angle of his Baſtions be in no caſe whatſoever leſs than 60 Degrees. But now, where 
either rhe ſcituation of a Place,or the old Walls or Ramparts of a Town, or City,admir 
not any ſuch equaliry,cicher of Baſes, or Angles, there the Hercoreftonick Laws do per- 


mit the Engineer, either to open, or ſharpen his Angles, or elſe to lengthen, or ſhorten 
his Lines, as he ſhall find ir neceſſary. 
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Of | F ortifications, 


ICHNOGR APHICK Terms: 


OR 


Words of Art for Lines in Fortification, neceſſary to be known, 


SIUIT © 


Engliſh, 


Latin, French, 


— — 


| 


German. 


Pm —_— 


—_— 


| 


Side of the Exte- 
| , rior Poligone. 


Latus Multan- 
gult Exteriors. 


Poligone Ex- 
rericur. 


Beite der Boll-) 
wercks puntten. 


| & N | Side of the Inte- 
. rior Poligone. 


: 


_——— 


—— 


Poligone In- 
rerieur. 


Latus Multan- 
guli Iuterioris. 


Dze Seite der 
B urgh, 


: | bf 
S B Radius of the "-Des euſſerſten 
or Exterior Po- | Raadins Mlltan- | Le grand dermi- Bitleks halbe 
cFE ligone. guli Exteriors. diameter. | Mittellinie, 
SK | Radius of the Der Beſtung 
| or Interior Po=". | R444 Multan = petir demi- | the Mittel- 
SP  ligone. £ Interiors. diameter, linie, 
4 5: | WI 
K'B Capital Line. Capitalis. | Ligne Capitale. | Haupt-linie, 
FRE | =o 
BF Face. Facies Propug- La Face. Geſicht-linie. 
| , naculi.. | 
F 'L al Flanck. Ala P __- T Flancq. Die Streich, 
| nACUl. 
- = Cortina', & | L = 
. ” tine. . 
LQ. Curtain A. La Court! Ball 
BQ Line of Defence, | £inea Defen- ' Ligne de De- Bebylince. 
fronts. fence. 
CM " = -— ' | Diſtantia"Mult- | Diſtance des Die weyts aer 
'& Inc. Polig. angulorum. Poligones. beyden Blalock. 
K L Shoulder. | Collum, | La Gorge. Hals Keel-linie.” 
; "1 | ' porgee® a 
B C | Half-Baſe | Semi-Baſis. | Demi-Baſe. | | 
| I - — = CO — 
| He. Compliment. | Complimentum. | Complement. 
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; Of F ortifications. 


ICHNOGR APHICK Terms : 
"ON 
Words of Art for Angles in Fortification, neceſſary tobe known: 


Ru 


mr —_ 


Face and Flanck. 


| 


pg 
on. Engliſh. Latin. French, German. 
Angle of the  Angulus Angle du Mittelpuntts 
4 Center. | Centri. , Centre. eck, 
OKN| Angle of the | Angulus Angle du | Keelpuntt. 
Figure. Figure. | Poligone. | 
RBF | Angle of the Angulus Pro- Angle Flancque Bolwercks 
| Baſtion. pugnaculi. | eck, 
BHD Angle Angulus De- Angle Der Schutz=- 
Flancking. fendens. Flanquant. winckel, | 
a OP 7 Tov Der winckel der 
F Angle of the | Angulus Facies | Angledu Flancq LEGS ate 
_ & Ale. & dela Face. I 


Ge ſicht line , 


$7 4 


Dt AA 


\ 


— + LS — 


6 Ab ( 7 of FX ONT iſt * } [ 7 0} i ; | | 1 


- 


1. From a Pentagone, to @ Right-line, 
F Aving divided the given Baſe (or Exterior Poligone CD in Fig. 1. which fup- 
poſe co be 575 Engliſh Feet) into two equal parts, in E; From the Point E raiſe 
a Perpendicular E L\, of a ſufficient length. . This done , enter the Number of the 
Half-Baſe ( viz. 575 ).in the firſt Column of the HercoteStonick, Table , (over 
which is D. Baſe, and look what number anſwers to it in the ſecond Column, (over 
which is Perp.} and finding it tobe 192. take from off your 'SefFor or Scale 192, and 
ſet it on the Perpendicular E L, where it will terminate in the Point F. And then from 
either Point Dand C of the given Baſe C D through the Point F, drawthe Lines CG 
and D H of a ſufficient length. - | | F | 
In the next place , enter the.number of the ſame Half-Baſe, (viz. 575) in the 
third Column of the Table, (at the head-whereof is-D. Baſe} to which-you will find ' 
the Number 3514 anſwers in, the fourth Column (over which is the word Face ). 
This likewiſe you muſt find npon your Sefor or Scale, and by it, determine the two 
Lines CH and DE; , ©: ; EY | 
, Laſtly, enter the aforeſaid Number 575 in the fifth Column of the Table, which 
| you, will find! anſwered' by 2644 for the Compliment z which Compliment (or 204.) 
mult. determine the two- Lines FG and FH. Which. done, joyn the Points 
CIHGKD,' ſo have you CI and KD for the two Faces; HI and GK 
for the :rwo.Flancks ;. and: HG.for the-Curta;nof..that Fortification; - And 'ob-= 
ſerving. the very ſame method from each Baſe;;. the' Fortification becomes perfeRtly 
delineated; asin Fig. 1, | 
ILY AIST :'-../2. F02 A Square... 
AT_PHE Method for delineating a Fortification upon a' Square, is the very ſame 
| T: with;that. from a Pentggone to a Right-line ; only the Proportions, and con» 
ſequently.-the *Numbers* expreſſing thoſe Proportions are different-, as. may. be 
better. ſeeninrche ſecond Parrot” the' Hercoteftonick, Table , compared” with Fig. IT. 
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PE EY 


nm *.LL__2XImn 


' But now foraſmuch as in Fortifying Cities,and other I rregular plazes, it ofcen hap- NO 
pens that the Engineer is conſtrained to make uſe ofthe old W!ls and Ra nparts , and 


rat ones the Conrtines mult be the ſame with thoſe W.!ls : Therefore the Count 
: 6.4" ought it would be ſome help', to give a Rule to fin4 the Diſtance be. 
um t Parks A which Diſt ance is alſo found in the Brh. and 16th, 
H Gand© ne 2 le. For example, in Fig.T. E L (or the Diſeance between | 
RT D) is':257 Feet , and four Inches, And in Fig. 11. M N (or the D;- 
nr erween OP and Q R) is 207 Feet, and eight Inches : But as to this laſt 
Filed var, namely of F ortif yong from the Interior Poligone , the New Method Com- 
prucaina ZLEDALL, is much more exaRand expeditious. 
F 
INEA. HERCOTECTONICA, NOVA, Auguſtiſsimo Principi CAROLO II,Magna | * 
RITANNIA,,&c.REGI; humillime oblatz i cYamucle MorlandoFquiteAurato cf Baroncttot 
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| Of F ortifications, 


= 


Counterſcarps, cc. | = 


Df the Dimenſions of the Baſtions; Ramparts, Ditches, Halt-Moons, 'F 


{ 


A*® concerning the Meaſures and. Dimenlions of the Count de. Pagan's, Ba- 
ſtions, Ramparts , Ditches ; Half-Moons, Counterſcarys., &Cc. it would re- 
quire more time than I can at this preſent afford, and a,'larger Volumn than I have 
deſign'd for this Treatiſe; foraſmuch as'the Count has given Names to many things, 
quite different from thoſe in other Authors. I'ſhall: therefore leave the comparing 
thoſe differences to thoſe who are' more at leaſure, and only content my ſelf rt have 
ſet down ſome few of his-Proportions, which are adjoyned to the oppolite Table of 
Plain- Angles, which. Table is of Excellent and Univerſal uſe. 


The uſe of the Table of Plain-Angles. 


V Hen you would meaſure an Angle of any Field or Plot of ground , As for 
| example, let the Angle tro be meaſured be CAB in Fig.C. Take a 
Chain and meaſure 30 Links ( it matters not. of what length thoſe Links be, 
ſo they be equal one to another:) from A to. C , and ſo from A to B, :And 
at B and C ſtick! up two ſticks : And then meaſure with rhe ſame Chain, 
the diſtance .berween CandB, and findings it to be 20+, ſeek 20; in the Table in 
one of the Columns over which is the word { Baſes) and the Number of the. next 
Column anſwering to it, isthe true Number of Degrees and Minutes of the Angle 
ſought , viz. 40* oo', After the ſame manner, becauſe the diſtance between I and 
K 1s 55 Links, the:oppolite Angleis 132% 55. 
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Again , ſuppoſe you delire ro lay our an Angle of 100? o5'. I firſt ſtick 
| down two ſticks at the two ends. or Terms of any given Line FE, , {divided into 


30 equal parts ) in the Points F and E. Then faitening a Chain of 30 Links 
(equal to thoſe 30 equal parts) at F , and one of 60 Links at E,, 1 enter the 
Table of Angles with 100? 05'; and. finding 46 to anſwer to it., where-eyer 
the: Chain of 3o Links, -and 46 of the Chain of 60 meet, (asinG.) thence 
draw the LineF G , and you have what you deſire, ' And after the' ſame manner 
may any Angle be. laid out moſt exaQtly and expeditiouſly from 10 Adinures t6 
180 Degrees. | fans ; | 
| DES BASTIONS,DES RAMPARTS, ET-DES FOSSEZ | [I GNE DES; AN GLES PEANSJ$ 
aber. © 0» Pele Lag touſiours compris par deux. 4 
ITLD 4 h | 1-3 
il; fr FD ' ; Ry = 45 coſtcsz, de trente Picds. =_ 
dr gelur 4Acs LArape : 7 r=} | 1-2 
6 Fre — 19. [Angles Bales [Ungles, Baſes Angles Bales Angles Baſes Sf 
Hautcur de las gs; ada du foſsc 584 | Z3 7 
| Hautcur des Farapets AU dedans 64 [ Bl 24. #7 4 \ "5 F 
Huutcur des Farapets au dehor:s FL JT” 2 Ho . BH | Be. 
Largeur du Grand Fojsc — 102 HT 5-, ) #7] : | 
Prfondeur du Grand Fo(sc I : [42 H.- jE 
Lulargeur xs compris entre le premier | - Hl) 27 1208 5715 
az Rampart du Baſtion ct diverſc, elon la | 12 5 TT Wl:in >8 [HOO 46 A114 
catian,g le Foligone; & /a Prog ondeUur 13 © w B |. 
ES: | DE | - 2 HH | 
| | Neds, ol plus Ft la largeur du Flanc retre, 77 Picds 7 | : H: 4.7 : [811.158 
| T iT 8 60 |] 30 R108 ISO | 87 * 
| [DES DEMIELUNES, ET DES CONTRESCARPES k al 1 48 | 4 
31 : RS 
1 Mcthodc OT” s 9p I RBI 
ED E T7 ngl: hs = | f f 11. ES 21 
| |Demi:gorge dec la Demi-Lunc 192 | 20 [3211081421 REI 
| [Largeur de la Grande Contreſcarpe 320, ES "i Hl 50. 0x 
largcur de lon Folse— 7 7 18 13 | 70 | 2 y::18 160 == : 
: RED dela Petite Contreſcarpe== 26 | 2P1 iQ) 151 | --=þ 
SI Demi-Lung, ſe forme fol tours ſur PAngle T . = 
'|Þ [4 | .* "R-3L THT 
entrant de la Contre Carpe. £5, a I I 2Olfil 52 18 
I'6 - Ju A "THT. 0 i 
” Mecthodc ; A R S Z 8 / | "Ss : 
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" Fortifications. 


The Figure of a moſt uſeful Inſtrument, by the Help whereof 
any Poligone , from a Square #0 a Dodecagone , { Which 
is as much as 18 required in any Fortificatton 3 may be pe- 
ſcribed, not only with greater expedition, but Ukewiſe much 
moze exaftly than-by any Sector, Scale, 02 other Inſtrument 02 


Nethod whatſoever. 


'F] E uſe of this Inftrument , is only to lay it upon your Paper , and holding 
it faſt with your left hand, to mark out any Polgone therein conteined with 
the point of a Needle, by its reſpeRive Figares, and fo joyn the Points, Andif 
youdelire todeſcribe a Poligone larger than the Inſtrument , (as is the Dodeca- 
Loxe 1n this Figure) it is calie to continue the Lines from the ſaid Pricks to the 


my 


| Circumference : And if it be delired ro have a Foligone leſs than the Inſtrument, 


the reaſon is the ſame, 
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Com pleat Gunner, 
THRE E PARTS 


Paxr IL. | 
Shewing the Art of Founding and Caſting Pieces of 


Ocdnance,with the compoſition of Metal thereunto neceſſary. 


The Compoſition and Matters of Gunpowders, the 


Seyeral Sorts, Colours, and Operation. 


Parr II. 


Diſcovers the neceſſary Inſtruments, and variety of | 


' Inſtructions to the compleating of 2 Gunner, with | 


a Table of Squares and Cubes ſerving for the Reſolutio, ton 
of Queſtions- of Gunnery and other Arts. | 


| AS ALSO | 
'F 


The way of taking Heights, Diſtances and Profundities, 


either with or without Inſtruments. 


Parr III. 


Shews the Nature of Fire-works , the manner ' of | 


Compoſing many that are Excellent and LICfal both for Sea and | 
| | Land,for the defence of our ſelves as well as the offence of our Enemies. | 


At 
- 
. 
Be 


| Tranſlated out of Caſimir, Diego, Uffans, Hexam,and other Authors. 


| |To which is added the Do&rine of Projects applycd. | 


| to Gunnery by thoſe late famous Authors Galilzus and 
Torricellio, now rendred into Engliſh. 
TOGETHER WITH 4 

Some Excellent Obſervations out of Merſennys| | 
and other famous Authors 
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HET NETHER HEHE 


TO THE 


READER. 


Courteous Reader, 


,& Mong Arts and Sciences Mythematical Gun: 
nery will not deſerve the leaſt reſpect which 


WRONG has been praiſed for many years ( as you may 
+ read in the firſt Chapter of this Book where - 
wetreat of its Original ) and from time to time Neceſſity, 
and Art together have Lars many new -luvention: ſo 
| that. ſome May. Judge "4 atinoft zmpoſſeble 0 add more 
unto this Art; and are ready to ſay of this as of other 
Studies, Nil dictum quod non -dictum privs. - But 
we have not only indeavoured the inquiſition into the moſt 
knowing Profeſſors of theſe Arts both German , Italian , 
Frenchmen, Netherlander , &c. from 65; <3 we oe 
drawn the more Excellent = uſeful parts which were 
never before in our Engliſh 1 ongue ; but may boldly ad- 
venture to callfome things 1 in it new : And finding the 
gre eat Occaſion. which theſe* preſent rimes ao Fequire in 
the knowledge of theſe things made me the readier 
to compoſe this Work , adjudging it a very great in- 
jury toour Country-men to be deprived of the knowleage 
of ſuch things which are of ſo great importance in this ve- 
ry junGure of time. 1 did therefore i courage my ſelf in this 
Work, boping my endeavours in the fame P11 Jorew ty 


willengueſs to ſerve my Countrey-men: And as it is the part 


A 2 of 


my __ —— - —_ = Ie TI ono A 
w_ We . dQ. : SD - . - — i ee COS 


0 at 


_ WC 


——_— —— 


To the Reader. Ps 
of wiſe mennot to cenſure any thing, without a good con- 
fideration and a: perfe knowledge of the ſubjett upon 
which they onght to ground their judgment : So alſo 1 hope 
you will not blame my Indeavours when you bave judicionſ- 
ly examined the ſame. I have aividedit into three Parts, 
endeavouring that it might be imperfect in nothing that 
7s neceſſary to this Art , or uſeful for a Gunner to 
know. IT will aſſure you that 1 have no other end in 
publiſhing this T reatiſe, than what T have mentioned be- 

ore. - Rs 
 T ſhall only crave your pardon for the faults that may 
be committed in the Printing, as being not there preſent 
at the Corretion of any part of it my occaſzons calling me 


other wayes : yet 1 hope their care was ſo much that the 


faults are not material, or at moſt not ſo much but your 
Courteſie may ſupply that defeF, So 1 recommend this 
Work to your goodreception, and bid you farewell. 


W.T. 
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Complcat Gunner. 
I om. oo 


LEreating of the Earth: neceſſary in making of 
_ Polds fo2 the Caſting of Pieces of Ozdnance, 
- with the manner..of Caſting, &. 


E will nor: diſpute of the, firſt Invention of Guns, that is, whe- 
ther. it came from Archimedes, as the Iralizans do report, or 
from an Engliſhman, or from'a ork, for this knowledge 
matters not much to the Art, nor is it-of. any: profitable ſignt- 
fication tothe Artiſt z eſpecially conſidering, that Authors do 
not really: conſent in this thing. Our. intent is therefore not 

WA - £0: trouble the ingenious Students with vain. uncertain repeti- 

J=@Ym ze. tions, butto compoſea compleat Piece of Gunnery, andthere- 

In. to diſcourſe-from; the beginning to the end,-all that is neceſſary tobe: known or 

learned (after the, knowledge of common Arirhmetick;,) by one that intends to be a 

perfe& Proficientin the ſaid Art.. 'We do ſuppoſe it therefore neceſſary for a. Ma- 

ſter Gunner,roknow firſt the, making of Molds and caſting of! Pieces. Therefore I 

ſhall firſt begin to diſcourſe of the property and Nature of the Earth fit for caſting, 

or making Molds ;- for this is of great moment, conſidering that many , or indeed 
moſt Earths are not for this/purpoſe , for the Earth fit for the caſting of Pieces of 

Ordnance muſt be ſuch as will not be melted or, tuſe,althongh it be put into a very 

great fire , but mult remain frm and hard : and theſ2 Earths are i generally of a Red- 

diſh ; or Iron-like colour , which is well known to.many Potters, eſpecially ſuch as 
make Chymical Veſſels. The .Earth being obtained, ir muſt be ſifted and caſt up 
after the uſual manner , as men do in the making; of Morter ; then let it be moiſtned 
with an Alchalated Water (eſpecially ſuch as.1s: made of Niter.) for that purpoſe, 
and make it like paſte , then, as is. uſual, let it be beaten up ſtrongly with an Iron Bar ; 
the more'tis beaten the better it is : inthe beating add one ſixt.part of. Horſe dung , 
and A proportionable part of Flox or Hair, and let it again be well beaten and incor- 
porated , alwayes -keepinga Moity of this Earth without Hair or Flox , which is. 
tor Ground-work; and theſe Compolitions or Earth thus incorporated, you mult 
reſerve for the making your Molds for Pieces of. Ordnance, according to the Rules 
preſcribed'in the next Chapter. 
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The G ompleat Gunter. 


CHAP. II. 


Df making Molds, and Caſting Pieces of 
O:2dnance, With the mixture of Metals, af 
allowance of PoWner foz p2oof. p 


S a Maſter Builder when he intends the Building a Ship , makes farſt a Mold or 
Moddel of the fame ; fo the Maſter Gunner , or he that rakes in hand the 
buſineſs of Caſting Guns, muſt have a form'or Model of his Piece intended made of 
wood, or ſuch other matter he may think moſt convenient, which then being 
brought to the Founder. with an intent ro be Caſt, muſt firſt be ſmeered 'all over 
with Palm Oyle, or inſtead of that , our Lard or Hogs-greaſe , then firſt cover it 
over with the ſaid earth thinly , andlet it dry leiſurely, then lay on more, encreaſing 
it to ſuch a thickneſs, as you may judge convenient for your purpoſe ; and it mult be 
ſo made that itmay be taken into ſeyeral parts, ſo that the pattern may be taken out, 
and the Mold again exactly cloſed , and the outlide ſtrengthned with Iron plites as 
long as the Chace of the Piece is, and hooped togetker with Iron hoops to knock' on 
and off, Then muſt there be made (with the ſame earth upon a ſquare Bar of Iron, 
bound round with a Cord that the clay may ftick well) a form exactly round, of the 
faſhion of the concave of your Piece (whether you intend it a Cylender or a Chamber- 
board Piece ) proportioned both in length and diameter, and it muſt be placed 
exaQt ly in the middle of the concave; and when all is well joyned together , be ſure 


it be well polliſhed and ſmoothed, that the Metal may run the better , and be the | 


clearer from flaws, holes, or clefts. - el 
In the beginning of your work take care that your Mold be exatly propor: 
tionable as to-heighth and ſubſtantialneſs of Metal , according to the nature of the 


Piece you intend. That is, the Canon double-fortified muſt be fo caſt that the Dia- 
meter at Muzzle be but 7, of the Diameter at Britch. The lefler Cannon at Britch to | 
be : ſa big asthe greater Cannon 4x at Trunions, and }; at Muzzle, whereas ordinary 


fortified Cannons ihave at the Touch-hole 7 ar the Trunions5 and at the Muzzle, 
all leſſer Piecesin- that kind have 43 at the Touch-hole 25 at Trunions , and ?; at 


Muzzle; and the ordinary fortified Culverins are fortified AE like the double' 
fortified Cannon, -and the lefler Culyerin like the ordinary fortified Cannon in all 


reſpeds. 


Great care muſt be taken in the Caſting of Pieces of Ordnance , that they be 


equal every way in proportion of Metals , that is, that the Cylender be in the very 
middle of the Metal , that it may be truely bored, otherwiſe your Piece will fail the 
Artiſt that ſhall uſe it., until the error be known. | 

In the next place let the Trunions be exactly placed in a Diagonal line with the 
Axis of the Piece; and they may be placed in cheir proper diſtance from the Muzzle 
and Britch, if you obſerve theſe Rules. Take the length of the bore of the Piece from 
Muzzle toBritch , divide that meaſure by ſeven, and multiply that ſum that cometh 
of the Quotientby three , the Product will ſhew you how many inches the Trunions 
muſt ſtand from the loweſt part of the concavity of the Plece. Ee | 

And farther note , that the Trunjons ought to be placed ſo, as; of the Gircum- 


ference of the Piece, may be ſeenin that place where the Truntons are fer. 


Whenall additional Patterns, as Britch, &c;-be made and Luted intheir proper 


place, all things at pleaſure being neatly added to the pattern, let the Mold 


thenbe fixt or placed ſo as is moſt conyenient for the pouring 1n the Metal; ſo Nw 
- the 
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the Metal is calt, the perfe& impreſſion will be made upon the ſuperficial part of the 
Piece, and the Cylender will keep the bore propoſed according to what you bave 
preſcribed, the lengthof the Piece and its Diameter of the bore may be found 
by the following Table in the next Chapter. For the Metals generally uſed 
for thoſe Guns, generally called braſs Guns, they .are mixtures , .and many 
times varied as experience will give leave. Some of the chicfeſt do approve of this mix- 
ture , that is, to every hundred Weight of Copper 24 pounds of Tin, and 6 pounds of 
Lattin. Others to 1001, of Copper, add 8 /. of Tin, and 101. of Lattin. Others to 
ever 100. add 201. of Bell-Metal , which is 25 /. of Lead and Tin to every 100/. of 
of Copper. Some add Tin, Lead, Copper , and Lapis Calaminarss together ; ſo 
every one follows: ſuch wayes of Compolition as doth mo#t pleafe his own Experience. 
The Copper and other better Metals being once melted , the Tin and Lead is added for 
the better and quicker fuſton ; and the higher the Metal is in fulion,, the more ſolid 
and compa& your Metal will run and ſettle. The Lattin doth incorporate and cauſe 
the Piece to be of a good colour , and the Tin doth ſtrengthen and bind the other 
matters together. Now a Piece of Ordnance being Caſt, before it comes to Service , 
it mult be putto tryal ; for which purpoſe therelis uſed for proof, according to the 


weight of the ſhot, about two thirds, or four fifths of that weight in Powder, and for 
ſmaller Pieces more. | 


eg ets en : hi 


CHAP. III. 


Lhe Names of the p2incipal Pieces. of O2dnance 
uſed in England, their Weight, Length, Diameter 
of the Boze , Height and Weight of the Shot, 
allowance of PoWder. 


»& 


He greatelt in wſe is the Cannon Royal, which is in weight of Metal about 
80001. in length about 12 foot; carries a Shot of 71 inch. Diameter, and its 
weight is 587. of Iron, its bore is 8 inches, requireth for her charge in 
Powder, 321.8 z. FOG: | 
| Demi-Cannon of the greater ſize, called by ſome Cannon of Seven, whoſe weight 
of Metal is 70001. 'in length about 12 foot, carryinga Shot of 6: inch. Diameter , 
and jts weight of Ironis 42 1.10 z: the Diameter at bore is 7 inches, requireth for 


| her charge 1n Powder 20. 


Demi-Cannon great lize , it's weight of Metal is 60001. in length about 12 foot, 


' carryirig a Shot of 6 inch. Diameter, and its weight inIron is 341. the Diameter at 


bore 1s 61 inch, requirerth for her charge of Cannon Powder 18 /. 

Demi-Cannon ordinary, its weight of Meral is $6co1. in length 11 foot,carrying 
a Shot of 63 inch. Diameter, its weight in Iron is 321. the Diameter at bore is 6: inch. 
requireth for her charge in Powder 177 pounds. 

Theloweſt Demi-Cannon, whoſe weight of Metal is 5400 /. being in length ſome- 
time 10 and ſometimes 12 foot, it carries a Shot of 6 inches, the weight of that Shor 


.in Iron is 301. the Diameter of the bore is 6% inch; ir requireth for charge in 


Powder 14 /. | 
Calverin of the largeſt {ize, weighs about 48co /. being in length 10 or 12. foot, 


It carries a Shot of 5: inch. Diameter, the weight of rhat Shot in Iron is 20/1. the Dia- 


meter of the bore is 65 inch, ir requireth for charge in Powder 121.8 z; _ PRE 
Bbb 2 Ordinary 
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| 
Ordinary whole Culvertn weighs about 4500. being in length about 12 foot, it 
carries a Shot of 5 inches Diameter , the weight of that Shot of Iron'is about 17 1. 
Diameter at bore is-5inch.. it requireth for charge in-Powder 111.6 z. 
Culverin.of the lealt{ize ; weighs about :4000/7. being in length about 12 foot, ir 
carries a Shot of 4.5, inch. Diameter, the weight of that Shot of Iron 1s 15 /. Diameter 
at bore 1s 5 inch. charge of Powder is 10. /.- | : 
Demi-Culverin of the greateſt ſize weighs about 3000 !. being in length 10 or 12 
foot, carries a Shot of 4:: inch. Diameter, the weight of that Shot of Iron 1s 12 1, .11 z, 
Diameter of the bore 4. inch. charge of Powder is 81. 12 z. 


Demi-Culverin ordinary, weighs about 2700 /. being in length 10 or 12 foot, 
carries a Shot of 4.7. inch. Diameter, weight of that Shot of Iron 1s 10 /. 12.2. Diameter 


+ 


of the bore 4+ inch. charge of Powder. is-7 1. 4-z. 

Demi-Culverin lower than ordinary, weighs about zo00 . being in length.9 or 16 
foot, carries a Shot of 4 inches Diameter, weight of that Shot 97. Diameter of the 
bore 45 inch. charge. of Powder is 61.4. z. | | | 

Saker of the oldeſtſort, of 1800 1. weight, being inlength 9 or 10'foot, carries 
a Shot of 33, inch. weight of that Shot 71, 5 z. Diameter at the bore 4 inches; charge 
of Powder 5 l. | | x | DEE 
 Sakerordinary, of 15001. weight, in length about 9 foot , carries a Shot.. of 3; 
inch. Diameter, weight of that Shot 61. o z. Diameter at the bore 3% inches , charge 
of Powder 4. 

Saker of the loweſt ſize, of 1400 1. weight, in length about 8 foot, carries a'Shot 
of 37 inch. weight of that Shot 4.1. 12 z. Diameter at the bore 3 inches and a half, 
charge of Powder 31:6 z. 

A1inion of the largeſt ſize, of 800 or' 10001. length 8 foot , height of the Shot 
3 inches, weight of the Shar 2 }. 2 z. height of the bore 3 inches, and one quarter, 
the charge of Powder, if of 800 /. rwOo Pounds and a half, if of 10001. three 
pounds and a quarter. | ECT | | 

The ordinary Minton ef 750 L. inlength7 foot, height of the Shot 37 inch. weight 
of the Shot 3/1. 4 z. height of the bore 3-inches, charge of Powder 2 + pounds. 

Faucons of 750 |. length 7 foot , height of rhe Shot 2X4 inch. weight 23 pounds, 
height of the bore 23 inch: charge in Powder 27 pounds. 

Fauconet of 400 1. in length 6 foot, height of the Shot 25 inch. weight x 1. 5 z. 
height of the bore 22 inch. charge x 1. 4 z. of Powder. | 

 Rabnet of 3ool. length 5 foot, height of the Shot 15 inch. weight 8 ounces of 
Iron, heighr of the bore 17 inch. charge of Powder 12 ounces. | 

Baſe of 2001. length 4 foot, height of Shot 1; inch, weight 5 ounces, height | 
of the bore 1* inch. charge of Powder 8 ounces. I 

There are other Pieces in uſe in our Nation,which are called Baſtard Pieces;of which 
you ſhall have a particular account in its proper place. 


. 
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CHAP. IV. 


The Names of the Principal parts of a piece of 
D:2dnance. 


T is neceſſary for him that intends to be a Gunner to underſtand, after the know- 
ledg of the Piece in general, to know and learn every part and member of a Piece 
of Ordnance ; for well underſtanding the ſame take theſe Inſtructions following. 
All the outlide of the Piece round about is called the ſuperficial part of the ſame, 
or Surface of the Piece z the Inner part is called the concave Cylinder, and Soul of 
the Piece. | | | 
* The full length is called the Chaſe of the Piece ; ſo much of the Cylinder. or con- 
cave of the Piece as contains the powder and Shot is called the Chamber or charged 


Cylinder, the remaining part to the ſmall. end of the Gun is called the vacant Cylin- 


der. | 
The Spindle ſtanding out, or Ears by which the Piece muſt hang in the Carriage, is 
called the Trunions ; the ſpace between the Trunions, the gravity of the Center, 
The Pumel or Button at her Coyl or Britch-end is called rhe Cafacabel or her 
Deck, the little hole the Touch-hole, all the metal behind the touch-hole the Breach 
or Coyl, the greateſt ring at her touch-hole the Baſe Ring. the ncxT ring or circle the 


_ reinforced Ring, the next rhe Trunivn Rings, -the next before the Truntons. is calle 


the Corniſh Ring, the foremoſt nextthe Muzzle is called the Muzzle Ring, Laſtly, all 
the rings, Circles, Eminencies, at her Muzzle, and fo thoſe behind the baſe Ring, are 
Fries: ---; | | 


Let the Piece with its ſeveral, names be placed by this Chapter. Fig.1. 


CHAP. 'V: 


Lhe Mounting of a Piece of O2duancein its 
Carriage. 


= Gunners upon Land-Service, for the conveniency of mounting a piece of Ord- 
nance, "that is by any means whatſoever diſmounted, haye for their principal 
Services, a Screw, and a Ghynne, and their appurtenances (which you will find in their 
proper- place) by ' whoſe help they are able ro mount a Piece, and place him in his 
Carriage, whereby he may be able to perform the work intended. Which to per- 
form artificially, obſerve theſe Rules. EO. 

Before you endeavqur to mount your Piece, above all things have a great and di- 
ligent care that the Ghynne be very firmly ſet, ſo that it may not ſlip any way ;* bur 


- ſoplaced, that the Pully or Truckle coming down from ihe head, fall juſt between 


the Trunions , or gravity of the Piece, whereofto be aſſured you may let fall down . 
trom the head of the Ghynne aPlummetr with a Line, or for want of a Plummet any 
itone madefalt to a Line, and ſo moving the Ghynne until the {aid Plummer fall jut 
upon the Center of Gravity, which is between rhe, Ears of the Piece, that the metal 
may fail near equal, or that an ealie hand may poize ir.” and rhis care muſt be the 
more, 1f the Ground whereon the Ghynne ſtands be ſandy or looſe Ground, or the 
Earth be boggy ſoft, ſo that the feet may fail or fink in or give way, according-to 
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the greatneſs of the weight. - For ſometimes it. may be neceſſary to put planks os 
ſome ſolid thing under the - Ghynne and Pins to itay them ; but this as neceſlity 
ſhall require. wf 

Now the Ghynne firmly plactd and ſetled, the Gunner muſt get up. by the Ladder, 
or ſome Steps, tothe head or ropof it , having the Rope in his hand, ſhall pur it 
through the uppermoſt truckle of the head , and ler it fall down to another man 
again, that he may catchir,, that he 'may put it through one {ide of the Piece to 
faiten it into the Ears of the Piece, and ſo having put 1t through them he ma 
draw it up, until he can give it him that 1s above}, and then put 1t through the other 
hole of the Truckle, and give it to him that is under him , who mult reach it again 
ro. him that is above; and ſo faſtetiir tothe head of the Ghynne , giving it ſome turns 


- until it come underthe uppermoſt Truckle. 


This done, hemult faltenit with great diligertee'to the lower Truckle, by putting 
the Ears asthrough the Ring which is under the ſaid Truckle , after this begin to 
Hoylſe your Peice , and in the Hoylitig put a ſpar or ſome ſuch thing into the'mouth 
of the. Peice-, ſo- that thereby it may be governed , and may not ſway from one {ide 
to the other, which would be dangerous , for if it (ſhould: ſtrike againſt the Ruler 
orany one of the feer of the Gyniie, it maybreak all}, and'ſo ſpoil both! the: work 
and the men tending upon it. Therefore Tſay, be ſure that thoſe who- ſtand by the 
Spar be careful,in, guiding the Piece, and keeping it {teddy and right , until-the 
weight of the Piece 1s wellſetled, , adiligerit Eye being. had all this while, that nei- 
ther the feet of the Gynne, .nor Rope give way; antdbe ſureevery part of the Rope 
draw equal, and that there be no-Knicks, or that they be nor tangled one amongſt 
another ; and for that purpoſe,when they begin to hoyſe the Piece, blows muſt be given 
upon the Tackling until it beſer.t6t, and-all bear equal. | 

But if you ſhould 'percetve that the Ghynne or any part give way , preſently let 
your Piece ſink, and underlay andertle well the feet of the Ghynne, and that as 
gently as may be, to the end: the Croſs bear or Rouler may not bedisjoyned 
or broken. EE Ide oa Rte by TD | 

Then' wind it up carefully and very gently by the help .of two men onely , and 


inſucha manner , as when one of the Leavers is brought down , it muſt be held ' 


there. faſt until the other has got purchaſe, and then mult this other alſo be. brought 
down ; this muſt be reiterated ſo often until it be ſo high that the Carriage may be 
placed under it, fo that the Trunions may fall into the Sockets , or holes of the 
Carriage, and then Guide the Piece by the Spar , To that it fail eaſily in, and fo 
reſt it ſelf in the Carriage , and then let it be well claſped over, and then locked in 
and faſtned with Foretocks, and ſo you may draw away your Piece where you pleaſe. 


' On board Ships this Ghynne is not of uſe, it being the Boatſwains bulineſs to fix a 


Tackle that may be able to hoiſt up-any Piece into its Carriage , .the Slings one part 
muſt come about the Caſacabel, and the other part about a Billet , ſo made that it 


pay; Git in at the Muzzle , and by {ſtrength of hands , or by help of a Windleis, or 


Capſtain , it may be hoyſed up fo that rhe Carriage may be brought under ; ſo rhat 


the Gun beingLoared, its Trunions may fall into the holes of the Carriage , which 


then claſp over with its Iron Claſps ;. ler them be Forelocked , and then with Hand- 


Tackles be brought where you pleaſe. 


See the Figure of the Gynne, andthe F ield,and Ship-Pieces mounted in the Figure 11. 
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CHAP. YL 


The Way to draw: a Picce-of Ozdnance, with:-the 
neceſſary things: thereunto belonging. both fo? 
Land:and Dea. 


_ we have diſcovered the way of Caſtinga.Piece, and Mounting it in its Car- 
riage, it follows in the next place that in this Chapter we treat of, and ſhew the 


manner of drawing them from place to place, for Service ; where care mult be raken 


what the way is that you are to-paſs, for if the way be foul-, moorith, and dirty , 
there is then required as many more Horſes as in good wayes. That is, | 

For a whole Cannon of 8000 /.»you may uſe 15 couple of Horſes , belides the 
Tyllar. | 


For a Demi-Cannon of about 6000/. you may uſe 11 couple of Horſes, belides 
the Tyllar. | 


\ For a Piece of 4000 /.* weight , you may uſe 8 couple of Horſes, beſides the 
Tyllar. | | 
For a Field Piece of about 3000 /. uſe 6 couple of Horſes, belides the Tyllar. 


For a Saker of 1800/1. weight; you may uſe 4 couple of Horſes, beſides theTyllar. 


. For a Piece of 1500/1. weight . you may uſe 3 Couple of Horſes , 'belides the 
Tyllar. | —_— —- | Is 


For a Faucon, two couple of Horſes, beſides the Tyllar. For a ſmall Drake of about 
250 1. one Horſe will ſefve: and by the ſameRule you may find how magy Horſes will 
draw any weight whatſoever. | / 

Many times when Horſes are wanting, menare made uſe of : Upon ſuch occaſions. , 
you mutt divide your meninto three drawing files, according to the greatneſs of the 
Piece ;. now to the end the Ranks may: ſpread, and every. man may draw equally alike, 


faſten tothe end of the Carriage a Croſs. beam or: bar, to- which you muſt faſten ' 


the drawing Ropes,. equallyat ſuch diſtance , that one*may- not impead the other , 
and.let there be beſure one to:{teer the Piece when you come to any. winding. or turn- 
ing. Ifthe drawing. Ropes be long, 'tis neceſſary to- croſs it with Ropes, or forae light 
peeces of wood like a Ladder , with: rwo- or more- croſs peeces;' let them be made 
falt for the better and more ſteady drawing, and toevery. there muſt be a Neck- 
line. faſtned to:rhe Ropes, and ſo to.caſt over every mans Sholders, in manner as is 
uſed to draw our Weſtern Barges : And you mult know your proportion of men 
fit to draw any Piece of Ordnance, and that mult be regulated according to the good - 
neſs or badneſs of the way, and ſo more or leſs men, allowing. every man to draw 
about 5©, 60, or 80 pounds. for *tis ſuppoſed a man may draw in ordinary 
way 50 or 60 pounds, but in very good way more than 80. pounds; however 
tis good to have men enough. Let the Spunge, Ladle, &-c. be made falt along the 
Piece to the Ring and Britch end. 'Sometimes by reaſon of the unevenneſs, Feepneſs, 
or other defects of the way , it ſometimes happens, that you may be 'forc'd to diſ- 
mount your Piece , and remgunt it again; there tis neceſſary every Gunner have 
with him a Ghynne, a Wyndhe, and all appurtenances neceſſary thereunto . As to 
the Sea Gunner on board Skip, their occaſions require no. more than the Wynch; 


and their Piece being mountey{ according to the direQtions given inthe former Chap- 


rer, then with one or two Tackles he bring the Piece to the place defired , where 
it ought to be well faſtned in its place ; for which purpoſe there is rhereunto required 
Tacklesand Britchins; and in caſe of foul weather , or that any of the Geer .or 
Tackling be ſuſpeted., or by my much tumbling every thing hanging upon the 
Nat! , for fear any Bolts ſhould” give way: or draw, it is uſual ro nail down to the 
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Deck with Spikes, one Coyne behind each Truck , or at leaſt the after Trucks. 
which to great Pieces are commonly dead Trucks ; ſo that cach Pjece may haye Tlictle 
of no play. | BY | E 

. Butin caſe any thing ſhould give way in foul weather, then with all ſpeed diſmount 
the Piece as ſoon as poſſible you can, for fear of further miſchief ; for which purpoſe 
put in his way as he runs from ſide to fide, Rugs , Pillows, Beds, &c, and itand 
ready with Crows and Handſpikes, and with Tackles, to hitch or ketch him cloſe and 
faſt to any Ring by the Ship ſide , or ſuch' other place as beſt prefents. As for the 
length of the Tackles uſeful, it is uſually known thus, ſee how long the Piece is, 
and make the Tackles four times as long, and let the Britchin be twice the length of 


, the Piece , and ſomething more. *The manner of drawing of Pieces by Man and 
Horſe , you will ſee in the third Figure. 


CHAP. VIL 


Lo Grove 92 Examine the goodneſs: of a Piece of 


D:2dnance, whether it be Flawed, Hony-Combed, 
. * Crackt, Chamber-boz'd, &c. With the difference 
of Common, Legitimate, and Baſtard Pieces. 


T remains neceſſary for this Chapter to treat, or ſhew the way to know, whether 3 
Piece be ſerviceable or no , which is uſually done in the firſt proof by Powder , 
which we intend not to Write of here , having mentioned it before , and more 

will be faid , when we have ſhewed the compoſition of Powder. That knowledge of 
a Piece.we here intend, is to examine a Piece, bought, or to be taken into Service , 
whether good or ſerviceable , or out of many Pieces to make choice of the beſt, or 
ſuch as are freed from holes, flaws, cracks, honycombs, ec. And firſt to know 
if a Piece befree.from crack , or have holes throngh , takea long tick, longer than 
the Piece , made of a Hoop-ſtick or otherwiſe, (lit it at one end , ſo that you may 
put a ſhortpeece of Candle 1n it , then light the Candle , and pur 'it into the Piece, 
and .ſo putting it along ealily , whilſt another laying his Eye cloſe to the Piece, do 
g0 along equally with the Candle , until the whole Piece be viewed , and ſoby help 
of the Light within (ide, the Eye without ſide will perceive whether there be any 
Flaws, Cracks, &c. | 

This may bedone by the refle&ion' of the Sun beams inat the Muzzle ofa Piece, by 
help of a Looking-glaſs, or polliſhed Steel ; but many timesa Piece may be Flawed 
or Hony-combed, and cannot be diſcerned through the Piece , and then the beſt way 
to find them out 1s thus ; make the uſual ſearch with two or three Springs , or in 
caſe you have them not, bend the Iron point of a Half Pike, then put it 1nto the 
Piece up to the Britch end or bottom of the Cylinder, garning it round carefully and 
gradually, as you pluck it out, andif there be any Honey-combs, Cracks or Flawes, 
the end or bended point of the Half Pike will ſtick or catchat them, 

To know whether the Piece be Chamber-bor'd, take a priming Iron that is ſmall, 
or a piece of Wire, bend it a little at the end , bur ſo rhat it may go down at che 
Touch-hole, and put it down fo far as it will go; Thenat the Touch-hole cloſe by 
the Metal ofthe Piece, make a mark upon the Wire ; then gently pluck it up upon 
one ſide of the Touch-hole , until the bended point ſtop upon the Metal or upper {ide 

ofrhe Chamber , and then make another mark upon the Wyer, juſt by the LS arng 
X 01C ; 
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hole ; then draw out the Wyer , and the diſtance between theſe two marks, is the 
height of the Chamber or bore ofthe Piece at Britch : take the height of the bore ar 
Muzzle , and ifthis height at Muzzle agree with that taken at the Britch of the Piece, 
then is the Piece full bored ; bur if they differ, ſo much as the difference is, ſheweth 
the tapering of the Piece, and according to this muſt your former be made for 
your Cartredges. Thereis another way to: know whether a Piece be Chamber- 
bor'd, or Tapering', by thediſparting of a Piece ; which way we ſhall ſhew in its 
proper place, where we treat of diſparting a Piece of Ordnance. 

Now although we have mentioned in the former Chapters the moſt uſual Pieces 


of Ordnance ; yet, as TI have ſaid , there are other Pieces which are longer, or - 


ſhorter, which are uſed , and are generally called by the name of Baſtard Pieces, and 
they are diſtinguiſhed from the common Legitimate Pieces thus ; The Legitimate 
Pieces have their due length of Chace, and are proportioned according to the true 
height of their bore. Baſtard Pieces are ſhorter Chaſes, ſuch as the proportion of 
their bore doth require , and are: therefore called Cuts of the ſame nature - of the 
Piece they agree with in the bore, asthoſe of -Demi-Culverin bore , are called 
Demi-Culverin Cuts,&c. There are alfo Pieces called Extraordinary, which are ſuch 
whoſe Chaces are longer than is uſually for that bore. ; 

Now we have well and duely underſtood how , not only to make, but alſo co exa- 
mine and provea Ptece of Ordnance , in the next place ſhall follow their uſe, ſet 
down in due order : Wherein firſt'tis neceſſary for us to treat of the nature of Gun- 
powder, and its various Compoſitions, with the Materials neceſlary thereunto, 
and afterward ſhew its uſe. nat eb | 


CHAP. VIIL 


Df the Materials uſed in the Compoſition of Gun- 


poWder 3 and firſt we will treat of the Oziginal 
of Salt-Peter. DE, 


T is believed by many. in theſe latter times, that the Salr-Peter now in uſe, is not 

- the Niter of the Ancients , . but-a new Invention uſed or found our for the Com- 
polition of Powder ; And that theirs was only a Niter generated by nature , or 
that. Salt that! is coagulated of it ſelf ,, without any. humane Artifice,in the 
Caverns of the [Earth , - from whence they. took it which. nevertheleſs they 
divide- into four. different ' Species, to wit , i Armenian, African , Roman , and 
Egyptian ,, and this Egyptian holds its name by ;a- certain Region in Egypr, in 
which js found great lance,  'Serapian delivers to. us., that the places from 
whence they - drew'their Niter were all one and the. ſame, like them where common 
Salt is formed-, in which the water-- running doth congeal, and-condenſeth like, a 
vulgar Stone; from hence came it to be called ſtonified Salr; or Sal-Peter. Theſame 
Author doth affirm, that Niter-was found of. divers colours, viz. White, Reddiſh, 
Livid, or Lead-like, and- all other colours it was. able to take; he faith likewiſe 
that it was found in different forms; .for ſome was: found full of holes or caverns 


. like a Spunge; others on the.contrary were firm,cloſe ſollid, ſhining,and Diaphanous. as. 
Glaſs, which being let fall eaſily will ſplir in thinleaves , and is fryable in beating ; 
and from its various appearances is:judged its manifold vyertues, in one more powerful 

| thananother, which is known by its operarion. | | 
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From hence we ſee that which is to be found from the teſtimony of the beſt received 
Authors about the Mineral Niter-, and in none is any mention made of Artificial 
Salt-Peter, or ſuch as we at preſent make uſe of generally , which is called properly 
Salt-Peter , Sal Nitre, or Halinitre ;. yet.is there very little difference between the 
Natural that uſeth to be brought to.us, and.the Artificial ; for jf we compare the 
vertues and operations of the one, we ſhall find them in ouruſes no way « fering , 
As _ teſtifies , ſaying that the ancient Niter is not much different from ours , 
particularly if we conlider its tenuity and ſubtil part. 

There is of the ancient Niter found upon the ſuperfictes of old Walls, expoſed to 
the humidity ; but particularly in Cellars and deep Caves, and in covered Vaults, 
it reſembles perfeRly a certain Brine , or white Gelly, or fine Meal , or in more 
proper ſpeaking, fine Sugar , and is many times white as Snow ,; and this thus had, 
the vertues are to be commended, which I my ſelf have taken the pains to colle& , in 
the imitation of many others which I haye often ſeen, which if now it be delired to 
prepare this Salt according to the method of our Art ; It will be congealed into ſmall 
little long Chriltals like Ilicles , and-it will be like that of the Ancients. But as 
"ris impoſlible to find ſo great a quantity , asthe continual uſe doth conſume , and 
neceſſity doth excite'to this day for the ſupply of all Wars , which have been great , 
and in few years conſumed many great and yaſt places of the Univerſe : We are 
therefore conſtrained to this new ſubje&., and are forced evento ſtudy and invent 
in theſe latter ages a new: way to ſupply the want of the former, which being made 
with much labour andinduſtry from the bowels of the Earth , and then purified 
and waſhed divers times to ſepartte it from its more groſs and Terreſtrial parts , and 
taken from its firſt crudity, that its -may ſhew its likeneſs of its Mother , it 1s in the 


_ end perfectly purified and brought ro-ſuch a height , that it differs nothing to he 


of the ſame form and vertue of the aficierit Salt-Peter. A” 
Wherefore if I may be admitted to ſpeak my rhoughts uponit, I ſhall ſay openly 
and plaitnly, leaving none in doubt, the Ancients did indeed find natural growing 
Niter, which came out of it {elf atthe tops of Rocks, filling the clefts and holes, and 
there condenſing into ſmall Icicles, ic hardens and petrefies. This Niter is 
natural; but ſince Art is the Imitator of Nature, as 'tis allowed by all, then you may 
not-think it ſtrange, if we can by a little of her aid, and by force of induſtry attain to 
the perfe&tion of her produions; nay, (if T may be bold to ſay .it) ſuch as ſhall 
ſurpaſs by far, the more perfe& of her works. Do wenot daily ſee an infinite of very 
principal Works brought to light , after a long and painful travel, whichis not per- 
mitred nature to imitate, although ſhe did imploy at the beſt all her fecrer and 
full ſtrength to come to perfeqion. It may from hence ,herefore be concluded that 
our Salt made by the Art of Fire , 15 ſuch as-is every way' agreeing with that of the 
Ancietits , not any way' differing one from-the other ; eſpecially as to- thoſe uſes we 
intend here. For ifaccording to our method given inthe next Chapter, Idare affirm, 
inall our uſes it will truely imitate the natural, but the more, if it be-purified and 
purged many times : ' So that at laſt it will come'to' be more excellent than the An- 
cient and natural Salt-Peter; whichis plainly ſeen inthe ordinary. way of puritying 
Common Salt or Sugar , whichby Artis ſo purged, that it comes to befar purer 
and whiter than*twas' before, - in its firſt natural dreſs. And this we do ſuppoſe to.be 


a ſufficient argument , or reaſon, for us to judge that our Artificial Salt-Peter 1s not - 


otily 45 good , but far more excellent thanthe natural : Which being thus allowed , 
we will add only a few words of the properties of Niter, and ſo paſs to its: Artificial 
preparation. And firſt of the ſpetting quality and noiſe it makes in the fire ; which 
Scaliger would, have to be cauſed by its rerreſterity that it holds in ir ſelf , which 


we canihiot allow of, but rather judge otherwiſe', for if the Earthy part were the 


ſubject thattnade ir make ſuch noiſe, then'the Earth-it ſelf might be adjudged to 
make a far greater noiſe , ſeeing it' 1s alſo mixed with this Element ;: and yer we 
find it cracks not at all , being prtin the fire ; therefore by conſequencethis reaſon 1s 


void. Wellthen, is it of its -. which Ariſtotle calls zcuirme and cyporwa; 
This cannot paſsfor atruth,ſir- .perience doth let us ſee that the Muſhrooms, 
n7 p MG - $ or 
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or Toad-ſtools, and many other things which are of a moſt rare thin nature , yet 
make no noiſe when put upon burning coals. Neither is the hardneſs that is 
joyned to theſe more ſubtil parts , the cauſe of the cracking ; For we ſee that the 
Pumice-ſtone will not ſpet nor crack , nor make any noiſe in the fire , although 
it be of a ſubſtance ſufficiently ſpungy and hard. There muſt therefore be another 
thing that muſt be the cauſe of this ſpetting, and all the noiſe that 1s made by 
Nitre, when it is embraced by the fire. The Divine. Preceptor , in the 11 Sefton 
of his Queſtions faith, that the'Salr cracks in the fire , becauſe it contains init much 
moiſture, which being attenuated by the fire , and rarified in a high degree , con- 
verts all into Spirits, and an Airy nature ; For in it there is contained more of 
a Spirit , than watery matter, which being brought to the fire, the two: fiery Spi- 
rits mutually attra& each other, and joyning together , do become Maſter of the 
leſſer part the Water ; for the fire of the Niter beirig fortified and put into action 
by the common fire, the Water is conſtrained from its bonds, and can ſtay no 
longer there , but muſt of a ſuddain depart, and in its way , by the violency of 
its departure, overthrowethall ſuch obſtacles as come in its way : And in this action 
rhe external air being ſtrongly and violently agitated, by 'their refraction , it 
breaks with impetuoſity or great violen.e, and from thence by conſequence tollows 
that hideous and fearful noiſe which commonly and ordinarily happens, in the com- 
buſtion of Salt-Peter, and other Compolitions mixed with it , whereof Salt-Peter is 
the greateſt part. | 


/ 


QHAP--IK. 


Lhe way of Preparing Salt-Peter from a Ni- 
trous Earth, wes As 


He Earth and matver of Salt-Peter is found commonly- in great abundance ; in 

obſcure ſhadowed places , where no Rainnor any freſh water doth penizrate , 
nor' likewiſe where the Sun by his rages can' communicate his heat ; it is likewiſe 
drawn from Horſe dung under Stables, and from: covered places. where great and 
ſmall Cattle are ſhut up ; likewiſe in ſuch places as men uſe to piſs in, or Jaqueſes, 
or the like places; or in places vihere has: been made great Fights, or where has 
been laid up together many dead Bodies, and earth thrown upon.them : For from: 
thence in fewyears may much Salt-Peter be drawn. TI ſhall declare three ſeveral 
wayes whereby ro ground your judgment with more certainty, concerning the 
goodneſs of the place. from' whence one. would draw the Salt-Peter , which is 


moſt neceſfary to be known by all Salt-Peter men, or ſuch as intend to mannage 
theſe Aﬀairs. 


The firſt is, that ſuch Earth as you ſuſpe& to hold Salt-Peter , be put. upon the 


Tongue, and if it prick a little ſharply , it is a moſt certain ſign you will not looſe 
your labour in taking it to task ; but on the contrary if it be not biting , or a little 
corroliye, it will not well anſwer your money and labour in preparing of ir., 

' Theſecond way to know a good Nitrous Earth is this :-make a hole in the Earth 
with a ſharp pointed thing , *etther of Wood or Iron, and in it put a peece of Iron 
red hot ; afterhaving ſtopt'the hole, ler ir ſtand'untit it be quite cold., then draw 


. It out, and if you find alittle after about this Iron ſome Citrine marks, inclining a 


little after toa whiteneſs , you need not doubt that” earth ; - but: further aſſure your 
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The third way - is, throw a little of that Earth upon 'burning Coals, and if yoy 
perceive it'make any noiſe , and that it ſpers in the: fire, -or' that clear and ſhinin 
ſparks come from it, you may from thence judge that -that Earth holds a forcible 
matrer of that narure. TT i 

After you have founda proper Earth to draw Salt-Peter from , and that by ſome 
of theſe proofs you have teſtimony of its goodneſs and worth , - let . be. taken of it a 
great quantity, or-as much as you pleaſe; let it be carried to a place appointed 
for” this purpoſe , then prepare to burn a good quantity of Wood, cither of Oak, 
Aſh, Elm, Maple; or other ſorts of hard Wood, that you may have Aſhes. then 
take.two parts of theſe Aſhes, one part of quick Lime, mix them well, and pur 
this mixtare by it ſelf , for ſuch uſes as I ſhall ſhew you anon. 

Take then Veſſels of Wood, or Pipes, or Hogſheads cut in two.parts.., . for they 
muſt be'able to hold a good quantity of Water, make a hole at the. bottom about 
one or two fingers breadth , put into the hole a ſrmall wicker thing, or you may 
whelm over it at Earthen Diſh , after put Ruſhes all over the bottom (not excepting 
the hole) or in its'place clean fraw; this Veſſel being thus fitted, diſpoſe of irin this 
manner ; Setit ſo, that under may itand a leſſer Veſſel of Wood to receive the Li- 
quor that ſhall diſtil down from. the upper Veſlel z after par into the upper Veſle! 
about the height of a hand of this Salr-Peter Earth, which has been before for ſome 
time dryed in the Air ; upon this Earth pur the height of three or four hngers of the 
mixture made ef Aſhes and quick Lime, and then again of the Salt-Peter Earth , after 
of the Aſhes about the ſame height as before ; and continue this faſhion , putting 
Earih upon Aſhes, and Aſhes upon Earth , until the Veſlel be full within a hands 
breadth at the top, to hold the Water thar is put in, this done put upon it freſh Water 
as much as ſhall be neceſſary, viz. ſo much as muſt ſurmount rhe Earth two or three 


fingers breadth, and look thar ir paſs through all the Earth , and run drop by 
drop through the hole at bottom of the Veſſel into rhe Tub Randing under , and You 


ſhall have a Nitrous Lix:vinm, according to the quantity of Water as you poured 
into the Veſſel; which if you judge is too little, you mult reiterate the infulion, and 


the ſecond time alſo the water paſling through the Earth will carry with ir a ſub- 


ſtance ; Andſo the third time. BT. 

This done, put all the Lix:vizminto a Kettle of a ſufficient bigneſs , and let ir be 
boyled upon the fire very ealily,. and moderately ar firſt, after increaſe the fire ro 
the conſumption of the Liquor, or a little more”, keeping. continually skimming 'ir 
all the time it boyls..:.. bros 160 Wi 'tis thus conſumed , - pour. it into - wooden. Veſlels 
that -are broad, and cover. them over with Cloaths, and let them ſtand until the 
pure part Chriſtalize into white Salt. and the feculent or more terreſtial , part ſettle 
to the bottom. _ In the mean time continue pouring in-of the L;xiviam again into the 
Kettle; boyling and:skimming it as before ; and this do until all your' L;x:viam be 

boyled up and poured into wooden Veflels to Chriſtalize. Sdn eo 

Then from the wooden Veſſels, inclining them gently, pour all the Zixivinm (leay- 


ing the.ſettling at bottomby it ſelf-):inro, your Copper as before, and boyl- it up. 


again with a good fire until half be conſumed , or until it begin to thicken, or” until 
by putting a little upon a ſtone or peece of board , it do immediately congeal. 

Then take it from the fire, and when 'ris a little cooled , pour it as before into 
wooden Veſlels or Boles, and put into each abour a hand in height ; then cover each 
Veſlel with courſe cloaths , put it into a cool place , and two or three dayes after: 
you' will find your Salt-Peter congealed and thruſt rogether in ſmall. Chriſtals , like 


tranſparent Ice., ſticking to the ſides of the Veſlel, and likewiſe upon ſome ſticks for” 


that purpoſe, provided the rinds being taken off and placed in the wooden Veſlels be- 
fore-the pouring in of the Liquor ; -get diligently together the Peter, .-as- well thac 
which ſticks to the ſides of the Veſlel, as that to' the ſticks, in a Veſlel of wood 
proper to receive it , and cover it, and keep it dry.  The:remaining water you muſt 
boylupas before, not forgetting to ſeparate it from its relidence. + 


Whilſt *tis boyling , it happens ſometimes that the Liquor may riſe and boyl over 


the Cauldron; to prevent that danger , have in readineſs other Lixivimm, made. - 


of 
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of three parts of Aſhes, and one part of quick Lyme, aswe ſpoke before, in which 
is diſſolved Roch Allum, allowing to every hundred weight of Lix:viumn, four pounds 
of Allum; and when it begins to riſe, pour in a little of this from rime to time z 
Andby this means you will fee that the water that was haltning to come over, will 
fall down ; and that the common Salt and more terreſtrial part will ſertle to 
the bottom, | ER 

The Earth remaining in the Wooden Tubs from whence the ſalt was drawn , muſt 
be put in ſome coyer'd place made for that purpoſe , where neither Sun, Rain, nor 
any other water may come ; and there it muſt be ſpreadall abroad about a foot high : 
Then you muſt have in readineſs Horſe dung or the Excrements of all ſorts of Beaſts, 
Sreat and finall, and pur off this upon the other , about the height of three or four 
foot ; thea take all that was skum'd from the Lixivinum in boyling , and the water 
that is left and will not ſhoot, and the bottoms that are left in the wooden Veſſel, where 
the Salt-Peter did ſhoot,and throw them away, as hurtful and uſeleſs, -upon the Dung- 
hil; throw likewiſe every day, or as often as you can, the Urine of men, and let it Iye 


two years, and youſhall have your Earth filled with Salt-Perer as before , with a 


greater aboundance : You may likewiſe throw upon your Dunghill , the Horns, 
Claws, and Hoofs of Beaſt , and then from this Earth ir will be very ealie to draw 
good Salt-Peter by.the method we have preſcribed. 


<0 


CHAP X. 
Ld Clarifie and Refine Dalt-Peter. 


Ake as much Salt-Peter as you pleaſe , and being put in a Copper , pour upon 
it ſo much fair water as will diſſolve it, that is about etghr of Water , and 
three of Salt, and pour uponthe ſame of the former Lixivium, prepared of Aſhes , 
Quick-lyme, and Roch Allum z boyl it upon the fire unril all the Salt-Peter be dif- 
ſolved; that being done, have in readineſs a Veſlel of Wood ſufficiently big , and fo 
diſpoſed, that another may ſtand under the ſame : which mult, before it be fo ſer , 
be peirced in the middle ; and the hole covered over with an Earthen Diſh: Let the 
uppermoſt Tub be filled five or {ix inches with fine clean ſand; then let the Tub be 
covered over with a courſe cloath, and pour through the ſame into your Sand-Tub 
your diſſolved Salt-Peter , and ſo it will diſtil by little and lictle into the Veſſel which 
ſtands under; and ſo paſling through the Sand , it will. be. diſcharged of all its 
ſuperfluities , and will leave the moſt terreſtial part , and ſuch ag is uſclefs, in the 
Sand , which' water again pur-into the Cauldron , and boyl it up as formerly, until 
it may be fit to congeal', andinthe end pour it- into wooden. long flat Veſſels as 
before, and in two or three dayes *rwill be ſhot into Chriſtals.as formerly ; which 
if you would haye purer , you mult reiterate this work once more , or youmay put 
_ this Peter, Lyme-water , filter it and boyl it up according to Art , and it will 
e pure, | | 
Salt-Peter may be purified thus; put your Salt-Peter ina Veſlel of Copper, Iron, 
or Verni{t't Earth (I like a Crucible-belt) which being put tro a ſmall fire , augment 
it gradually until all theSaltbe melted and boyl'd ; then take common Sulphur finely 
pulverifed , and throw it. uponthe liquified Salt-Peter , which will quickly take fire 
and burn , and by the ſame means conſume all the groſs and: viſcons humours, with 
the terreſtrial Salc remaining uſeleſs amongſt the Salt-Peter, before the reRification , 
belides you m1y reiterate this work by putting on freſh Sulphur many times, until 
ſuch time all the ſtrange humours bequite conſumed, in the end, the Salr-Peter bein | 
| | Eee | we 
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well melted and well purified , pour-it upoh-well poliſhed Marble or Plates of Iron 
or Copper, or glazed Earth, and'ler it cool , and you will have a Salt-Peter con. 


. gealed, almoſt reſembling in colour and hardneſs the true Alabaſter, 


4. QHAP. XI 
»ow-Salt-Peter Mral is made Without any beat- 
. ing; fo2 the making of Gun-poWder. 


CAlt-Peter well purified, muſt be put in a Kettle , upon a furnace over a fire , then 

moderately increaſe the fire with Bellows to ſuch a degree of heat, until it begin 
to ſmoak and evaporate , until the Salt begin to loſe its humidity, and obrain a 
whiteneſs , and ſo keep continually ſtirring it with a wooden or Iron Ladle , for fear - 
1t ſhould return into its priſtine form , and hereby will be taken away all its fatty 
grealineſs that may be commixt, This being done , pour ſo much water into the 
Kettle as will cover the Salt-Peter, and when it ſhall be diſſolyed, and it has obtained 
the conliſtence of a thick Liquor ; then with-a wooden ſtick or Ladle keep continually 


ſtirring it without any intermiſſion , until all its hufnidity be evaporated , and all be 
reduced into moſt dry white Meal. | 
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Eo. make Salt-peter with the flower of Ob 
_ Walls, of Caves, Cellars, Uaults, &. 


o — Athier together/a good quantity of this Flower | which you may:find upon the 


"Surface of Old'Walls, whichare in moiſt places under the Earth, you may 


als take proviſion with a certain Salt which'ſticks to Lyme, or upon ruinated Walls; 


which Peter , 6ne 'S4##d; a Rimatr took notice of , was alwayes. well practiſed at 
Bruxells in Brain , as he confeſſeth in his fifth Book of Artillery, Chap. 4 9. 
Firſt, ſee how much Salt-Peter matter you have; then take one fourth part ſo much 
of quick Lyme; pour uponit warm water, boylit well , and clarihe it according 
to cuſtorn , then put your Salt-Peter matter into'a Tub with a tap in it , and a little 
Earthen Diſh before'the hole of the tap within , pour into this Tubthe Lye, and fiir 
It well with a ſtick'until'all the Salt Peter be diſſolved in the Water; then let it diſtil 
leiſurely into a Veſlel that ſtands under the tap ; and at laſt being all diſfolved and run 
Out , _put this water into'a Kettle , and boyl it over the fire , until ſo! much be con- 
ſumed; that the temainder being dropped upon a Tyle-ſtone or Board,: do congeal, 
and beof hardneſs ; but not roo hard ;- for. if it be very hard , the water is burnt; 
but if too ſoft ,* not enough. When *ris well boyled and ſcummed, take it from rhe 
fire., and proceed with it as if the tenth and eleventh Chaprers. 
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CEAF ME 
How to examine the goodneſs. of Salt-Peter. 


Ut upon a Wooden Table , or any clean and-ſmooth Board, a little Salt-Peter J 

P then give fire to it with a live coal , and obſerve theſe Rules following , viz. 

If it make the ſame noiſe in burning as the common Salt doth when it 1s thrown 
upon live coals , it is a (lignit holds yer much common Salt. 

If it hold a thick and fat ſcum, it is a l1gn 'tis tatty,and viſcous. - ITY 

If after the Salr be conſumed , there reſteth yet craſs and filthy matter upon. the 
board , itis an infallible ſign that the Salt contains yet a quantity of earthy marter, 
and ſo much the more, if you ſee much. dregs after the combuſtion.of the! Salt- 
Peter is pait; and therefore the leſs powertful,and active, : _-.. +, -' 


, 
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But by contraries, if it render acleer long flame divided into many ſtreams , and. 
that the ſuperficies of the board remain neat without any filth , oc .thar it be conſumed 
fo that nothing is lefr , but a whiteclean aſh, without making much noiſe , or great 


trembling, you may then conclude that the Salt-Peter is good, and well cleanſed , and 
inits perfect preparation. gs | 


— 


CHAP: XIV. 
The true way to purifie Salt-peter, and ſepara- 
ting it from all offending and ſuperfluous mat- 


ter; as common Salt, Uitriol, Allum, andail 
fatty and viſcous humours. -. NO 


EE Two pound of Quick-Lyme ; Two pound of :common.- Salt, ..One.pound of 
Verdigreaſe, One pound of Romar Vitriol;One pound of Sal-Armoniack,. beat 
them all together ; after put them intoan Iron Veſſel , andpour upon them.a good 
quantity of Vinegar , or indefault of them, goodclear water ; and make a Lixivinms 
which you ſhail let rarifie and clarifie of ir, ſelf, ſtanding. the ſpace of three' dayes;; 
after put your Salt-Peter ina Ketcle , and pour -uponthe ſame as.much of 'this' Lix:- 
vitm as will well cover the Salt-Perer , put:ir.upon a-fire ſufficiencly moderate'at 
firſt , increaſing it until it boyl'to the conſumption of half; take it- then away from 


LY 


the fire , and pour it by gentle inclination.into:awooden Veſſel, ;and throw.away:all - 


the dregs and Salt which remaineth in-the bottom. of the! Kettle. :- Thar done, let'the 


Salt-Perer water cool, and continue your preparation as we. have-given before; where 
we treated of refining Salt-Peter. 


Eee 2 ! CHAP. 
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CHAP: Ny. 


How to clarifie common Sulphur, and to know 


| ſon, Adm. Nat. Claſ. 4. Chap. 13, Sulp | 
as pale, Yellow,- Green, as is many times to be ſeen and found ſticking about Stones 


its goodnels. 


E experience often, and without contradiction ,, that not only Salt-Peter is 
V filled with terreſtrial qualities, but Brimſtone alſo, which is not only of a fat- 
ty & certain oleganious humour, but likewiſe a noyſonie quality which is in the com- 
pound , common to one and the other of its matters ; from hence (if we delire rg 
be curious in our-work) we judge it may be: neceſſary to purifie Sulphur , and to 
procure to it by power of clarification , a nature molt ſublime, ſubtile, fiery and 
volatile, - The order and method that ought to be uſedin this, is thus; 'in Veſſels of 
Ironor Copper, melt your Sulphur with a very gentle fire oyer Coals, well lighted, 
and not flaming ; and when it 1s melted with a Ladle , skim neatly off all thatriſerh 
on the top and ſwimmeth upon'the Sulphur ; then not long after, let it betaken from 
the fire, andftrained through a doubleLinnen Cloath into another Veſlel , pouring 
it through at leiſure ,'.thus all the Oylic matter and, crafſly ſubſtance remains in rhe 
Cloath, but under in the Veſſel will be a pure Sulphur, ſuch as: we have before 
ſpoken of. | 29 
To know the goodneſs of Sulphur you muſt do thus : Preſs it between two Iron 


plates , that are hor , and if in the running it appear yellow , without any bad 
odour , and that which remains be of a reddiſh; colour, one may. believe ris natural 


and excellent ; ſo likewiſe 'tis a good ſign , if when 'tis ſet on fire, it do freely burn 
all away, leaving little orno reſident matrer. For if Sulphar be pure and good , 
we do find that there is ſuch a ſympathy between it and fire, that the fire is deſirous 
of the Sulphur for its nutriment, and that reciprocally the Sulphur. is pleaſed like- 
wiſe ro be thus deyoured and conſumed by the Element of fire ; ſo that if fome 
fragmenr of. it be put about ſome pieces of Wood, if this ſhall feel the fire at ſome 
diitance , it ſeems as if it did attract it to it ſelf, and doth ſometimes unawares at 
a diſtance catch or take fire., if great care be not taken. | : 

There is a certain kind of Sulphur which will not burn ſo freely, as other Sulphur, 
nor ſend forth any ill ſcent , but being put upon the fire , melts no otherwiſe 
than common Wax ; and this Sulphur is found: abundantly near Mount </ftna , as 
Carniola of Libavims reports, in his firſt Book of the Apocap. Herjzel. but this Sul- 
phur is commonly red; as alfo is thar which is found in the Feil des Heim: ( as 
Azricola mentions in his firſt Book, oy: 22.) And uponthe teſtimony of 7ch; Yobn- 

ur is found likewiſe of divers other colours, 


and Rocks : So, that a man may, -without any great difficulty, take it from'thence, 
and make it into a Maſs. FEATS 


That whiich is clear, perfe&ly yellow, not very hard, nor too much ſhining, 
is the yery beſt. [Yet there is another Sulphur which looks greeniſh, and hath never 


' paſt the fire; and this-is called Sulphur YVivum , and by ſome Yirgin Sulphur, by 


reaſon- Women and Maids had a cuſtom to compoſe with it a certain fc or Paint , 
with'which they- uſed'to adorn their faces. 
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CHAP. XVI. 


Of the third pp2incipal in Compoſition of Gun- 
126 Wder, viz. Coal, and its p2eparation; 


IN the Month of A4ay or June , when all ſorts of Trees are'ealie to peel , by reaſon, 

in that time there comes out a ſap, and they are fuller of humours than at any 
other time- of the year , Cut then a great quantity of Hazle or Aſh, the length of 
two or three foot, of the bigneſs - of half your fiſt, taking away from them with 
a Bill all that is Superfluous, then take away the ririd likewiſe ; and of theſe 
make little bundles , and make them very dry in a warm Oven , then in a place 
choſen for- that purpoſe, that is plain and even . ſet them upright one by another, 
and ſet them on fire, and after you ſee the fire well lighted, and that the fire hath 
reduced them a;l into burning Coals , cover them cloſely and diligently with wa- 
tered earth , ſo that it may have no reſpiration, or that no Air may paſs in; then, 
the flame being thus Rifled upon the Coals , they will remain pure and whole, with- 
out being charged with much Aſhes ; then 24 hours after , you may take them awa 
and keep them for to ſerve you in your bulineſs, and pur them to ſuch uſes as we 
ſhall write of hereafter. | 

But if you have occaſion for a-ſmall quantity only - rake chen of the Arms and 
Limbs of ſuch Trees aforeſaid , that is of Teil wood, of Juniper, of Aſh, &c. Cut 
them in ſmall pieces, and Ury them welt ; then ſhut them in an Earthen Veſſel , and 
lute the Cover on the top with Clay ;- then place Coals round abont the Pot , and 
let it be all covered with'Coals, leaving them fo the ſpace of a good hour , continu- 
ing the fire all this while in the ſame degree of heat , ar laſt let1r cool of ic ſelf ,-and \ 
when'tis cold, open the pot , and take 9ut the Coals for your uſe. R 


\ 
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CHAP. XVII 


Lhe wayes of Compouiidiag 92 Making Gun- 


EF wayes of Compounding of Gun-Powder have been ſo commonly known ; 
that not only ſuch as are-convetſant in fireworks do underſtand the fame , bur 
others alſo , ſo that it is made a parti. ular Trade : nay, that whichis more ſtrange, 
the Countrey people in Polonia have learned to prepare it with their own hands , 
without the uſe ofany Artificial Engine, or Chymical Veſſel, For I haveſeen many 
of the People of Podolie, and the Ukrains, which we call now the Coſſaques, who pre- 
pare their Powder quite contrary to the common way, or that whichis uſed by Fire- 

| Maſters. For they put Sulphur, Salt-Peter, Charcoal ,all together in an Earthen Pot,a 
certain proport19n of each , (which proportion one torhe other they have learned by 
| experimental practice) upon which they pour fair freſh wacer , which they boyl 

upon the fire until all the water isevaporared , and the matter become thick ; then 

Fftf | | they 
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they take it from the fire , and dry it inthe Sun , or in ſome warm place, as a Stoye 
or the like , then they paſs it through a Hair'Sieve, and reduce ir into ſmall Grains 
There are others that take theſe Materials, and grind them upon a ſmooth flat Stone 
or aſmooth Earthen Diſh , and rhen having moiſtned ir , by their Skill they bring 
it into Grains ; which powder brought to this degree of perfetion, they ſerve their 
occalions with as much utillity and profit , as if ir had been nrade by the-hand of 
one of the moſt knowing”or skilful Powder-makers in the world. 

It 151n my judgment; labour loſt to ſpeak more of theſe ſuperficial wayes ; but 
come to the order and method which is neceſſary and uſually obſerved in the preparing 
of Gun-Powder : It ſhall likewiſe ſuffice me to propoſe in this Chapter ſome Com- 
politions moit excellent and beſt approved ; whichare theſe, 


Compoſitions for;...:: Compolitions for Compoſitions., for 
Cannon Powder: -:;: Muſquet-Powder. Piſtol-powder. 
TREAME- 2: 2 IB The firſt. 
Salt Peter IOO |. :::; 6; Salt-Peter 100 [. Salt-Peter 100. l. 
Sulphur 3F i: - Sulphur . - 18 Stlphur I2 
Coals 25 ” Coals 20 Coals 15. 
es : Second. © '**-' The Second. The Second. 
Salt-Petir 100 | | Salt-Peter 100 ©b, Salt-Peter | 100 l. 
Sulphur | 20 Sulphur 7% IS Sulphur IO 
Coals 24. Coals I8 Coals 8 


You muſt firſtfinely powder.thele compolitions or mixtures, for Cannon or Muſquet 
Powder, 'and after moiſten them with fairfreſh water or Vincgar, or with Aquavite : 
but-if you will have your: Piſtol Powder ſtronger and more violent , you .ought to 
ſtir it up ſeveral times whilſt *tis in the Morter, witl-this following liquor ; that is, 
a water diſtifled from Rinds of Oranges, Citrons, or Lemons, by an Alymbeck, or 


any other Chymical Veſſel; then let all be beaten and well brayed 24. hours, and then 


in the end reduce it into very fine ſmall grains. 


A Liquor for this purpoſe may likewiſe be made of twenty parts of Aquavite, 


and 12 parts of diſtilled Vinegar made -of ,Whitewine , and four parts of Spirir of 
Salt-Peter , and two parts of water of Sal-armoniac, and onepart of Camphire dil- 
ſolved in Brandy-wine , or reduced into Powder with powdered Sulphur, or redu- 
ced with Oyl of ſweet Almonds. . : | 

To Corn Powder well, you muſt prepare a Sieve with a bottom of thick Parchment, 
made full of round holes ; then moiſten the Powder thar muſt be. corned with its 
water , and make it up in Balls as big as Eggs ; whichput into the Steve; and with it 
put a wooden Bowl , and when you have ſo done , fift the Powder ſo, as the Bowl 
rouling about the Sieve, may break the Clods of Powder, and make it paſs through 
thoſe little 5 into Corns. 

It is obſerved by Fire-Malters and Gunners, that Powder when it is Corned, 1s of 


much greater force and power, than inMeal ; from hence 'tis concluged, that powder 


when *tis purt.into a Piece of Ordnance, ought not to.be preſſed or beaten home 100 
hard inthe Piece ; for thereby it will looſe its form of grains, and thereby'looſeth 
a great part of its ſtrength that it had, andis therefore not able to throw out the Bullet 


with ſo great a violence, as if the Powder had 'bcen gently thruſt home-to- the | 


Britch end. 
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f 


Df the teverai Colours Which are to be given to 
ÞgWDer. 


Ke? firſt that all the blackneſs which you ſee in Gun-powder comes from the 
Coal; not that rhis colour is abſolutely neceſſary to be conjoyned to its nature, 9 
or that it is abſolutely neceſſary to be given to it,for its melioratihg or making it more 
vigorous; this is not fo, but by contraryes you may be permitted to give unto It 
any ſuch colours as you ſhall think fit, without prejudice or hinderance of rhe Pow- 
der and vertue of it. For if  inſtead-.of ' Coal you take:rotten-dryed: wood, 
or Sawduſt well dryed, or white paper moiſtaed and Uryed ina Stove and powdered, 
or indeed any other thing ofa combuſtible nature : or that. is well diſpoſed: tottake 
fire (ſuch as you read hereunder): and ro this you may add a colour accordirigits 
your fancie and pleaſure; and you will infallibly have a Powder that will make*rhe 
ſame Effect as the black powder. And for this purpoſe I ſhall lay down-in this Chaps 
ter certain micions , with which I ſerved my ſelf many times, and therefore known 
to be experimental truths. 


White JPPowber, - Vin HOG 


Take Salt-Peter {1x pounds, Sulphur one pound , of Sawduſt of the Elder Tree 
well dryed and powdered onepound , theſe mixed according to the directions in the 
former Chapter, there will be made a. Powder.of a white colour. Or thus, 

Take Salt-Peter ten pounds, of Sulphur one pound, of the woody part when the 
Hemp is taken away, one pound, &:c. Or thus, .. 54S ey | 

Salt-Peter ſix pounds, Sulphur one pound , .of Tartar calcin'd until.ic be brought 
to a whiteneſs , and the Salt extracted for uſe , one Ounce. Bi 


Red PoWwnDer. 


Take of Salt-PefTr twelve Parts , of Sulphur two parts , -of Amber one part , of 
Red Sanders two parts, &c. Or, CE DIA by 

Take Salt-Peter eight pounds , of Sulphur one pound , of dryed powdered Paper 
boyled up in a Water, wherein is Cinaber or Brazil Wood, and then again dryed, 
one pound. | | 


$ pellow 1Pownrr. 


Take Salt-Peter eight pounds , Sulphur one pound , Wild.or Baſtard Saffron 
boyled in Aqua Vite, after dryed and powdered, two pounds, e+e. ON 


*Gzeen Powner. 


Salt-Peter ten-pounds, of Sulphur one pound, dryed Wood or Saw-duſt boyled in : 
Aqua Vita with ſome Verditer , then dryed and powdered, of this two pounds. 


Eff, 15liw 
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Blew Pownder. 
| Salt-Peter eight pounds, of Sulphur one pound , of the Saw-duſt of the Tei] Wood 
boyled in Brandy Wine with Indigo, and after dryed and powdered, one pound. 
*« 
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- Still Powder, 02 Powder Without Noiſe, 


& Here are ſeyeralthat do Write many ſtrange things concerning this Still Powder. 
- or Powder, witho ut noiſe, or: as ſome do give it the name, Deaf Powder . 
whereof they have treated prolixly ; the which I think not convenient to do, by rex- 
ſon Tam loath to tire the Reader with any ſuch Diſcourſe , as tends not much to Edi- 
fication : I ſhalltherefore put downcertain mixtures, which I have known to be 
more excellent-and belt approved. 


Firlt way, 


Take Common Powder two pounds, 77-9 Borax one pound; theſe being wel 
powdered , mingled and incorporated together , muſt be made up into Corn 
Powder. | | 


Second Way , 
Take common Powder two pounds, Yenus Borax one pound, of Lapis Calaminaris 


half a pound, of Sal-armoniack half a pound ; powder and mix them well , and make 
them up into Grains. ER 


Third way, 


© Take common Powder fix pounds,of Live Moles burnt in an-EFthen Pot, of Yenw 
Borax half'a pound, mix them as before, &c. | 


Fourth way. 


Take Salt-Peter fix pounds, Sulphur eight pounds and a half , powder of the Se- 
cond Bark of Elder Tree half a pound , common decripitated Salt two pounds ;, make 
Corn Powder of theſe actording to the precedent order, or accuſtomed method. 

To theſe known things, I ſhall add here a thing whereof you may make experience 
if you pleaſe; ir being only taken from the Books of Authors , without any tryal 
made by me, which you may alſo find writtenin the natural Magick of 7ohn Baptiſia 
Porta, which is inour Engliſh Tongue, where he faith, that if you add burnt Paper 
in the Compoſition of Gun-Powder, or the double quantity of Hay ſeed well beaten 
theſe will take away a great part of the ſtrength , and will hinder it from making 10 
great flame and noiſe. _ Rn 

Some do ſay that the Gall of a Pike doth the ſame effe&, if it be mixed and mingled 


with the ſame; but we ſhall leaye the belief of theſe things to the faith of fuch Authors 
:as have experimented the ſame, OO | 


There 
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There are ſome wiſe and knowing men 1n.this Art ,' attribtgte the-cauſe of this 


noiſe, or as ſome do expreſs ir, this horrible noiſe, produced by a Cannon after the 
firing ,, not to the Powder, bur to the beating and contulion of: the Air 
which is inraged , or in a paſtion , by being fo furiouſly © endeavoured to be Rifled 
or choaked by a'ſtrange and extraordinary movement, of which we have ſpoken more 
atlarge inthe former Chapter, where we treatedoof Salt-Perer. - Yet in favour: of the 
Sons of Art ; we ſhall nevertheleſs give you the opinion of Scal:ger, taken out ' of his 
his fifteenth Book, in his Exer. Exoter.... againſt Cardan of Subtil. Exer. 25. 


Longe pejus illud cum ſonitus :cauſam a bellicis machinis editi, attributs Sal Petre ; 
nam tenuiſſimun inpulverem comminutum cavernulas amiſtt. | | Fo 


CHAP.:.-XX. :: 
Lye p20of 92 Dryal of Gun-powper., © 


Ih 1s accuſtomary for men skilled in theſe Arts, to try Powder three ſeveral wayes ; 

that 1s,” by light-, by rouch; and by fire *: And firſt, forthe cryal by fight; 
it is thus, NT fo, EET 

If the Powder be too black, it is. a manifeſt ſign of roo much humidity, or too 
much coal ; now if it contain too much, as you ſuppoſe , rub-it upon white Paper ; 
if it black the Paper more than other good Powder uſeto do, it 1s a fign there is 
more coal in it than ought : for ſuch Gun-Powder as is of a fair azure colour, or 
alittle obſcure, ſomthing bordering uponred', is the belt ſign , and the moſt aſſured 
reſtimony of good Powder. 

Secondly, Gun-Powder its goodneſs 1s known by the touch, in this manner, cruſh 
ſome Corns under your fingers ends, and if they eafily break and return to Meal with- 
' outreliſting the touch,or without feeling hard, you may aſlure your ſelf from thence, 

that your Powder hath in it too much Coal. | = 7 Sy 
* Tf by preſling it a little hard under your. fingers upon a ſmooth hard board , or 
upon a ſtone, you feel amonglt it ſmall grains harder or more : ſollid than the 
reſt, which do in a manner prick the ends of the fingers, and do nor yield to 
the finger but very difficultly, or hardly, you may infer from hence that the Sulphur 
is not well incorporated withthe'Salt-Peter, and by conſequence the Powder is' not 
well and duely prepared.. ' Es Hr TE ad 

You may draw jnfallible proofs or conjectures 'of the goodnieſs of Powder by its 
burning, 1f after you have made little heaps of Powder upon a clean and even 
Table, diſtant one from another abour a hands breadth , you then pur fire to one of 
them only ;. and if it rake fire alone, and burn all away without lighting the others; 
and make a ſmall rhundring noiſe,, or make a white clear. ſmoak , and that it riſe 
with a quiokneſfs , ſuddainly, almoſt 4mperceptible, and if ir riſe in the Air like a 
circle of ſmoak, or like a ſmall Crown, this is an.infallible ſign the Powder is g00d , 
and perfe&tly well prepared. . - | 

If after the burning of the Powder there remain ſome black-marks upon the Table, 
the then lignifies that rhe Powder contains too much Coal, which has not been enough 

urnt. | FEI EY | 
If the board looks greaſe, then the Sulphur and Salt-Peter is not enough cleanſed, 
and by conſequence it retains much of their terreſtrial matrer and oyly natures which 
were naturally conijoyned to their matters. If you'find ſmall grains,white and Citrine, 
It 15a teſtimony that the Salt-Peter is not enough cleanſed ; and by conſequence it 
Ggsg 7 *  retajns 
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retains much of its terreſtrial matter, -and of common Salt , and beſides, the Sulphur 


hath not been well powdered,nor ſufficiently incorporated with the two other matters j 
of its Compolition. | 


If two or three Corns of Gun-Powder: be laid upon a Paper , diſtant about a fn- 
gers. bredth one from the other ,. and you put fire to them , if the fire be god 
and ſtrong, they will fire at once, and: there will remain no groſsneſs of Brimſtone , 
or of Salt-Peter , nor any thing but a- white ſmoaky colourin the place where they 
were burnt , nor will the Paper be touched. If ſmall black knots, which will burn 
downward in the place where proof is made, remain after firing , they do ſhew 
that the Gun-powder hath not enough of Peter, and that it is of little force 'or 
ſtrength. | 

Good Gun-Powder will not burn your hand , ifit be ſet on fire there. 

Gun-Powder that is very ſharp or cager intaſt, is not well purined, and will turn 
moilt. | 

Amongſt many ſorts of Powder, to know the beſt, make a little heap of every ſort 
at a diſtance one from another ; obſerving well when you fire each heap , which of 
/ themdoth ſooneſt take fire, for that which ſooneſt takes fire, ſmoaks leaſt and cleareſt, 
and riſeth quickly up cloſe and round , and leaves little or no ſign behindit , is the 
belt Powder. | | 
There are Inſtruments likewiſe invented for the tryal or proof of Powder, 
which the molt part of Fire-Maſters and Gunners-are accuſtomed to uſe , which are 
deſcribed at large by other Authors; therefore we ſhall not here repeat the ſame ;con- 
ſidering likewiſe, that we have found by experience a great fallacy in the ſame, for that 


one and the ſame Powder, in the ſame meaſure and quantities, hath raiſed rhe cover ts 
different degrees of height. 


4 es 


. CHAP. XXL. 


To foztifie weak Powder, and amend that which 
is ſpoiled, and bing it to its full ſtrength again ; 
and to p2eſerve good Powder from decaying. 


| E call ſuch Gun-Powder weak, which hath much degenerated from its firſt 

V ſtrength,and the force which it did acquire in its firſt preparation. as ſuch as 
hath taken wind, wet, or air; for theſe do diminiſh the quantity of Salt-Pecer, and 
actually ſeparate the Sulphur and Coal. 


There are two diffetent wayes that rheſe accidents do happen ; that is, by being 
many years made, or lying in- a moiſt place long ; for in time the Salt-Peter 
alters and ſeparates it ſelf, being naturally ſubje& to alter , and return into irs-firſt 
matter ; for Salt-Peter 1n 1ts Leglaning or original being engendered of water, 
or of a certain Saline humour, no otherwiſe han other Salts are produced of their 
own proper Brines , doth at laſt, or ina long time, ſeparate it ſelf from the Coal and 
Sulphur, - and fo return to a/Brine water again, as it was inthe original, and ſo aban- . 
dons the other two matters that adhered to it , the Sulphur and Coals looſing no- 
thing of their weight, ſeeing that no humidity thar is attracted, can be able to diffolve 


them; but rather by the contrary , the Coal doth attra& greedily , and becomes 
more ponderous. | | 


If for the reaſons aforeſaid you deſire to repair and reſtore the ſtrength of Gun- | | 


Powder that begins to alter, or that hath quite loſt its force , its defe&ts may be _ | 
amended three ſeveral wayes, &c. viz. The 
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The firſt is thus, make a Lye of two parts of Aquawvite, and one part of clarified 
Salt-Peter made into fine Powder, of good Vinegar made of good Wine half a part , 
of Oyl of Sulphur one eighth part, and as much Camphire diffolyed in- Brandy ; 
theſe put together, do make a Lixivimnm , which malt be ſtrained through a large 
Strainer , and then with it you may amend your powder that is decayed , by moitt- 
ning it with theſame , very often, and drying itby the Sun in Wooden Veſlels, and 
then putting it up in-a dry place, free from any humidity or air , and then it will 
notin a long time again be damnihied. 

The ſecond way to repair Powder is thus,examine how much your Powder weighed 
when it was firſt put into the Cask or Barrel , then ſee how much it doth now weigh 
after 'tis damnified. (ir being firſt dryed ifir chance to be wet) then ſee the difference 
between theſe two weights , and add ſo much Salt-Peter to your decayed powder, 
mix ic well, and make it up into Corns again, and preſerve it as before. 

The third way to reſtore the. ſtrength of Gun-Powder, is ſuch as is moſt plain 
and commonly uſed amongſt the Powder-men ; they put upon a Sale-cloath or ſmooth 
place or board, aportion of damnified Powder, to which they add an equal weight 
of that which is new made, and then with their hand or wooden Shoyel they mingle 
it well together, then they dry it in the Sun, and put it up into a Barrel again, and 
keepitina dry and proper place. | 

Yer there is another way may be allowed, but this is almoſt the fame with making 
new Powder, and it isthus; Take whatquantity of decayed Powder gy pleaſe , 
put it into Earthen or Wooden Veſſels, pour upon the ſame three times ſo much hot 
water, ſtir it well about, and when ir begins to be cold, or hath ſtood one hour or two, 
{train the water away , and to the feces put more water, ſtirring it well about , then 
let it ſtand and ſettle as before, and Rrainit from the feces , this doa third time, and 
you will have drawn out all the Salt-Peter ; put theſe waters in a clean Kettle , and 
boyl it away until ſo much be.conſumed, asthat a drop dropped upon a Stone or Iron 
do congeal , then pour it into ſome wooden Veſlel that it may congeal into Salt- 
Peter ; and that water as remains, you muſt boyl up again as before, and if need be, 
you mult in the boyling skum what riſeth on the top of the water. Having by this 
Arr obtained the Salt-Peter out of the decayed Gun-Powder , you may according 
to the proportions given inthe Compolition of Powder, mix it with its remaining Sul- 
phur and Coal, ortreſh Sulphur and Coal, whichis better ; . and after 'tis well mixed, 
Corn it according to the given Rules, then let it be well d:yed, and. put up into dry 
Powder Barrels, and let it be conſerved in a dry place from Air or any Moiſture. 

Some do mend their Powder-inthis nature , they moiſten it with Vinegar or fair 
water, beat it fine, and ſiftitanddryit , and to every pound of Powder they pur 
one Ounce of Mealed Salt-Peter ; then moiſten and mix them well , ſo that neither 
may be diſcerned one from the other , but that they be perfetly incorporated , 
which you may know by cutting the Maſs with a Knife , or breaking it : When it is 
well compounded, ler it be Corned in manner as we have before preſcribed. 

If your Compoſition of Powder be made up with Aqua vite , and ſo made up into 


great Balls, and well dryed in a Stove, or in the Sun, and pur into glazed earthen Pots, - 


and cloſe covered , you may keep it as long as you pleaſe, for age will not decay it. 

. There oughtalwayes a care tobetaken by Gunners or Fire-Maſters , or ſuch as 
have the charge of Gun-powder,to chule if they can ſuch places as are dry, and ſtand 
upon the beſt ground , free from dampneſs of the Air or any water poſlibly coming 
near. Eyery Gunner, &c. ought to take care that his Barrel be turned uplide down, 
or any Carthredge ready filled ; for if rhe Powder attra& air , the Peter with the 


moiſture it hath attrated, will in time ſeperate from the other matters, and link to 


\ the bottom, ſo that the Powder in the upper part will looſe, its ſtrength , which is 

prevented by turning and ſhaking them every fourteen dayes, and airing them atthe 
Sun at convenient times. And as 'tis neceſſary a Gunner ſhould have Carthredges 
filled for preſent Service, thoſe ought alſo to be turned out and filled again every four- 
teen dayes more or lefs, as the Gunner in his judgment ſhall allow of. 
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CHAP. XXII 


DEthe poperty and particular office of every Ma- 
terial in the Compoſition of Gun-poWder, 


* . 


VV* ought infallibly to believe that Gun-Powder was not found out caſually, 
'V © or by fortune, ' but invented by a true knowledge, and 'by reaſonable ſpe- 
culation in Natural Philoſophy ; conſidering that to this day no man hath oppoſed 
(notwithltanding many” perſons haye made it their endeavour ) or could find any 
other Materials like unto theſe, or of ſucha nature , which being well united and in- 
corporated , rogether ,. they are able to produce a hre fo'vigorous , fearful , 
powerful , and above all ; fo inextinguiſhable rhar the whole Univerſal matter 
is conſumed in a moment; which is the more to be believed, fince we make not 
much difficulty, particularly inthis our Age wherein we live , to. add many things 
ro the 1nvention. of others, and that (as the Phylitians ſay) all that had a beginning 
doth paſs from imperfe&tion to perfe&tion. We delire. therefore it may be permitted 
(lince the Inventors have left us nothing in-Writing) to propoſe here ſome Obſerva- | 
tions of Speculative truths, drawnfrom Experiment , which have been made about 
the ſtrength. ,. nature , effeRts , and Office of all the matters: comprehended in the 
Compolition of Gun- Powder, , as well of the particulars, as all made,up into one 
body:  ForTbelieve , that having inſituated into a-perfe&t knowledge of the pro« 
perttes, and the affections, as well ſpecificated as general, of all irs Ingredients, 
no body more will fall into thoſe Erxors which are too often committed in the Art 
of Pyrotechny. © © CER EIA S 
- We muſt therefore know; that Gun-powder was not without reaſon compoſed of 
theſe three materials, *to wit, Salt-Peter, Sulphur, and Coal , but to the end that 
one might remedy or ſupply the defaults of the others. And this is it which is eaſieto 
be comprehended in the effet of Sulphur ; for this is naturally the very aliment of 
the fire , ſeeing' it joyns withit ſo willingly and freely, and having once taken fire, 
is. moſt difficult to put out; being no othervriſe rightly than a flaming fire, or, to ex- 
preſs it better, a pure flame; and therefore hath an aptitude to, enflame the Salt- 
Peter, by its ativity, morethan any other kind of fire. But as the Salt- Peter lighted 
doth go promptly into certain windy exhalations, it hath thereby ſuch 'a ſtrength 
init, that it would by its ventolity put out the flame which the Sulphur hath concei- 
ved, and by conſequence deny it ſelf of that which the Sulphur communicatethto it, 
hereby you may ſee,if one had made a {imple compoſition of theſe rwo things only ,that 
is, of Sulphur and Salt-Peter compounded well together, if fire were then applyed, 
they would in truth be ſuddenly enflamed, but they would ſoon after go out., that 
is, the fire will not continue to the Conflagration and Conſumption of the whole mat- 
ter, «the reaſo2 whereof we have givena little before. It was therefore by. good rea- 
ſon adjudged; that Coal well dryed and powdered, being adjoyned to theſe two ma- 
rerials ina certain proportion, was an excellent remedy for the ſupplying of this de- 
fe, ſeeing that Coal is of ſuch a property and of ſuch a-nature, that if it be held ro 
the fire, it will ſoon light and be reduced to a fire without any flame ; And from 
hence it comes to paſs,rhar the more iris agitated by the Air,or by wind,the more the 
fire augments , and wil#nor'go out; bur conſerve it ſelfuntil the- matter that nourt-, 
' ſheth ir 18rotally conſuthed, a little aſhes only excepted. From hence -1t was conclu- | 
ded that a Compoſition made of theſe.three Ingredients, ſuch as is our Gunpowder, | 
will conceive fire, and will be conſeryed, enflamed and conſumed unto the Jalt Arome. 
For it is moſt certain, that if we approach fire with it, the Sulphur which the fre 


extreamly loves is ſoon taken with it , and holdeth rhe ſame and introduceth Tor 
only 
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only into the Salt-Peter, but the coal alſo ar the ſame moment, without producing any 
flame, Now this fire (as we have ſaid before) cannot be ſuffocated by wind, but on the 
contrary is enfiamed the more,and takes new ſtrength by the agitation of the Air, And 
as this Sulphur is a great neighbour of the fire either with or without game, fo it 
cannot hinder it from taking fre ; and *tis the flame of the Brimſtone imbraces the 
Salr-Peter, and the Coal continues it. And by conſequence theſe three materials 
zjoyned rogether, and well incorporated, and then lighted,produceth a fire, until all its 
aliment - and ſubſtance be univerſally conſumed- and annihilated-; Yet there 
mult care be taken that none of theſe ſubſtances haye any accidental defaults, cither 
in humidity or diſproportion, .either more or leſs. We will conclude then all that we 
have ſaid,. that the true office of Sulphur in the Powder is to conceive the flame or re- 
ccive the fire, and having received 1t, to communicate it to the other matters ; and 
that the Coal hath a particular care .to retain and conſume 1t, and to hinder the fire 
(after it is once introduced by the Sulphur) -from ſuffocaring or going out by any 
windy Exhalation and great violence cauſed by the Salt-Perer,z - and laſtly, that the 
molt: notable and particular office of the Salt-Peter is to produce and cauſe a moſt 
vehement and powerful ventolify or windy Exhalation. And in this which I have 
ſaid, lieth all jhe trath of the ſtrength, power and expullive motion and activity of the 
Gun-powder; and by conſequence Salt-Peter alone is the firſt and. principal cauſe of 
all the admirable and aſtoniſhing Effets produced by Gunpowder ; and conſequent- 
ly, the two other materials are alliated with the Salt-Peter for no other end than to 
make it break forth into fire and wind, For proof of this, if any one will make a 
Compoſition of Sulphur and Coal only, and with it charge a Piece of Ordnance, he 
will find that this will not move-or thruſt out a Shot of Iron or any other metal; the 
reaſon of this weakneſs is ealie to be underſtood by our foregoing diſcourſe, becauſe 
the violent' expulſion depends abſolutely inthe Salt-Peter , and in this only expullive 
faculty, and not in any ofthe other maccers. Yea 1 believe that one may prepare Gun- 
powder v ithout Brimſtone or Coal, rather than without Salt-Peter ; or that a man 
may without much difficulty prepare other matters , that the one may do the office 
of Sulphur in kindling the matter, and the-other that of Coal in Conſerving it and 
keeping it without flame, Bur any 'other thing that hath ſuch hidden natural 
properties to cauſe ſuch a ventous Exhalation , ſo violent and capable to produrte ſuch 
prodigious Effects, as Salt-Peter, may not be produced. 
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CHAP. XXBL - 
How topzepare Eommon Match andExtraozdina- 
_ ry Match,that is ſuch as will render no Dmoak 
192 bad. ſcent. 


Irſt there muſt be made Cords of coarſe hemp, or rather of Tow, about the big- 
neſs of half your thumb, or a good finger in Diameter ; then take the. aſhes of 
Oak, Aſh, Elm, or Maple, three parts, of quick Lyme one part, and make thereof a 
Lye after the uſual manner.; which being done, add toit of the Liquor drawn from 
Horſe. dung neatly ſtrained and, leaſurely exprimed through a ſtrainer, or linnen 
Cloath, two parts, of Salt-Peter one part, and being all wellmixd, put into a Cop- 
per your Match.Cords, and pour upon them your L;xiviz, andimake'a ſmall fre 
under the ſame, aygmentiag it gradually, until it be great, which' you mult Keep 
| Fs ' Hhh | fed boyling 
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boyling two or three dayes continually , not boyling it dry, as ſome of our Writers | 
preſcribe, but ſupplying it continually with freth Lixivinm, for fear both Match and 
Kettle burn for want of Liquor z in the end having taken out the fire, rake the Cords 
out of the Liquor , and wring them hard in your hands, rubbing off the moiſture ' 
from them with a peece of Cloath; that comes forth in the wringing; then bang them in 
the Air or Sun upon long Poles to dry, and when they are well dryed, make them 
in bundles, and carry them into a commodious place to keep for uſe. y 
But to make Match that will never have bad ſceut nor ſmoak , you muſt get a cer- 
tain quantity of red Sand, or Gravel well waſhed , and purged from all its filth . 
Put it into an Earthen pot that is not varniſhed , then pur into the pot uponthe 
Sand, your common Match, or any other made of Cotton, or the like matter, ang 
coyle it in ſuch manner, that there be half a fingers breadth of interyal between 
every coyl of the Match, ,to the end they may not touch each other, but that the 
Match in its turning or Coyles have its lides equally diſtant one from the other , then 
throw again upon that a good quantity of Sand, and coyl in rhe Cord again as be- 
fore - Continue thus your work until your pot befull, then cover the pot with a co- 
ver of the ſame earth } and cloſe well the joynts with Lute made of fat Earth that no 
Air may enter; This being well and ſurely done, put lighted coals round about the 
pot, and let it ſtand in this poſture ſome time, then take it away and let it ſtand un. - 
til it be quite cold before you open ir, When 'tis perfe&ly cold, take off the C9. 
ver, pour out the Sand, and draw out the match;,for *ris prepared, and will burn as we 


have ſaid. | 
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CHAP. XXIV, 
Df the Square afid Cube Roots, 


SE have already in the: Second Chapter of this Book ſhewn the way of mol- 
V / ding. and caſting peices of Ordnance; if well underſtood, you cannot be is- 
norant in the way of Caſting Shot. Therefore to avoyd anything that might be 
tedious or unneceſsary to the Students of this art, we will come to the moſt ne- 
ceſſary things concerning Shor, thatis, ſuch as every Gunner ought to know. Butbe- 
cauſe moſt of the propoſitions depend upon the knowledg of the Square and Cube 
Roots, which many (though otherwiſe knowing in moſt common Arithmetrick) do 
not underſtand, Ithought it good therefore to ſhew the Extraction of the Square 
and Cube Roots after a very ealie way ; with the neceſſary propolitions in Gunnery, 


thereunto belonging. | 


A Tableof T.. : 2. \; " BE FORT - 7 7. 8, . 9.——-Roots; 
Squaresand 1, 4. 9. 16. 25. 36. 49. 64. 81.-—— $quares. 
Cubes. 1. 8. 27. 64. 125. 216. 343. $FI2. 729,— Cubes. 


The Extraition of the Square Root- 


| _.Sot down any number of figures as you ſhall think 00d, as, 27 35716, __ be- 
gin at your firſt right hand figure that isar 6, and make a-prick under It, and OO 
cyery.- other figure as you may ſee here already done; 'and ſeeing the firſt prick £0 


the left hand falls to be under 2, therefore ſeek inthe Table aboye in the _ 
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Squares for this number 2, or the neareſt » 

number leſs, which here we find to be _- XX T7 FX quotient 
1, and oyer it we find the Rootto be 1, which XX YYFX SE (1654. 
muſt be placed in the quotient , and likewiſe un Fr > &> px (1654 
der the firſt prick to the left hand, then having. FYY be x 
1 for a Diviſor, and 1 for the quotient; ſay bur 3 6616 
the .common Rule of Diviſion, 1.times 11s one, 8270 
1 from 2 and there remains 1; which ſent over 90924. 
the 2, then double the quotient and it makes 2, | 1654. 
which place berween the two, farſt pricks- to the ms — 
lefc hand that is under 7 ;: then ſay how many 2735716 


times 2 in 17., (here you mult be very cautious 
not to. take roo many,)- which here may be ſix 
times, place the 6 in the quotient as before, and under.the ſecond prick that is under 
3, and divide as before, then double. the quotient which.is 'now 16 and it makes 32, 
place the 2 between the ſecond-and third prick, viz. under 5, and the 3 before it under 
the 6, ſo the 32 will ſtand under the 175 which is aboye; then ſay how many times 


wy} 


. 31117,which you will find to be 5, place 1t inthe.quotientandunder the third prick, 
and divide as before, always ſ:tring the. Remainder over the-head of its proper hi- 


Sures; then double the quotient again, whichis now 165 and ic makes-3 3d, place 
the 'o between the two pricks as before, and place the figures before ir to rhe left 
hand, as you ſee above , and the firſt figure to the left will be z which ſtands under 
13; theaſay how many times 3in 13, whichwill be 4, which place in the quotient, 
and under the fourch or laſt prick, and divide as before ; ſo you will fin1 no Remain- 
dcr,which aſſures the number given to be a ſquare number. The-proof of theſe is known 
by multiplying the ſquare Root found in it ſelf (taking in the remains if any be) and 
ic mult produce that given number, orherwilc icis falſe. Note how many pricks you 
have, and ſo many numbers mult the quotient conliſt of, | 


If che number given be not a true $quare,thenafra&ion will remain, which fraRi- 


on you may find out the value thereof to a tenth, hundredth;or a thouſandth part, &c. 
Doing thus ſet next to the right hand after the Sum propoſed, two, four, or ſix cy- 
phers, or more (for the more cyphers you put, the leſs is your Error} and every 
two cyphers will produce a fra&tional figure more than the Integers belonging to the 
proper quotient, which are tenths, hundredrhs, or thouſand parts ofa Unite, accor- 


. ding to the nuinber ofcyphers added ; that 1s, if you add two cyphers, then you find 


the tenths ofa Unite &c. But the Square Root being not of ſo much uſe in Guane- 
ry, asthe Cube Root, we ſhall proceed no farther: to Exemplifie the. ſame, ſuppo- 
{ing it ro be donealready in the Treatiſe of Military Diſcipline. 


The Extraifion of the Cube Root. 


Begin at your right hand, (as you did in Extracting the Square Root) and ſet 
pricks under every fourth figure, that is, leaveitwo figures unprickt, or between the 
pricks,and ſo proceed to the lefr, until you have doneas here you ſee, 7 5678732 


(the number of pricks ſhew the number of figures that will be in the quorient. 


Then ſee by the Table before in this Chapter che neareſt Cube to the numbers ſtan-. 


ding over the firſt prick to the right hand, which is75, I ſearch inthe Table of Cubes 
and find the nearet number to itin the Table of Cubes to be 64., and its Root 4., which 
mult be ſer-downin the quotient,” aad likewiſe its Cube 64 under the prick; and if 
that number doth nor amount to ſo much asthe number ſtanding over the prick, then 
ſubſtra&t it from the ſame, and ſet the Remainder over head. 


Then triple the quotient, and that triple you muſt ſet under the next number to. 


the right hand, before that prick where you didlaſt end. 


Multiply that tripled number by the quotient, and ſet it d>x 1 wade the firſt tri- 


ple, and that number ler be your Diviſor. 


"7% We =. 


_ ——— 


0 T be Compleat Gunter. WT 


£ 
ow Auer ro rm OE IS > oo ne oe 


- X OO aromuig 
Then (as in common Diviſion) mult you look how many times the Diviſor inthe 
figures is ſtanding over them, and place that in the quotient. 


This done, Multiply your quotient by your Divitor, and ſet ir under your Diviſor, 
with a Line betweer. © 


Then multiply the laſt figure in the quotient by it ſelf, and then in the triple, and 


Fet that figure under rhe former, one figure more to the right hand. 


Laſtly, Multiply the laſt figure cubically, and ſet that Sum alſo one figure to the 
Right hand ; then add all theſe three multiplications together, and ſubſtrat it out 
of figures ſtanding over the firſt and ſecond prick, and the Remainder ſer over them. 

This done, again triple the quotient, and proceed exa&tly as before ec. \ 

If your number be not an exact Cube, bur ſome numbers remain whereof you de- 
lire to find the exact fraction, that is as near as poſlibke may be, viz. toa renth, hun. 
dredth, or a thouſandth part &-c.To find the tenths add three cyphers,the hundreds 6 
cyphers, the thouſands nine cyphers, at. the Right hand of your figures, accordiag to 
the direcions- given in finding the fraftional of a ſquare. But theſe Rules being ſom- 
thing tedious to many men, we will for their encouragement and eaſe add a Table of 
Squares and Cubes whereby any man may find, by inſpeQion only, the Square and 
Cube of any number of Inches, and parts of an Inch, to a-tenth part, provided your | 
number exceed not 100 inches, which will be found very neceſſary, and fave much 


labour, as will appear by the following Examples. But firſt we will preſent you with 
the Table it ſelf. | 


Ll 
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'-  ATableof Squares and Cubes, very uſeful fo2 the tpee- 
dy Extracting of Square and Cube Roots , foz the 
Reſolution of Queſtions in Military Atkairs : Whe- 
ther fo: the Ozdering of Battalions,o2 Gunnery, &c. 
be a 0-0 *- 0-7 
I I I 45 2025 91125 89 7921 704969 
2 4 8 46 2116 97336 go 8100 © 729000 
| 3 9 27 47 2009 103823 gt 8281 753571 
4 16 64 48 2304 110592 92 8464 778688 
5 25 125 49 2401, 117049 93 8649 804357 
6G 36 216 Fo 2506 I25O0O 94. $8836 830584 
7 49 343 Fl 2601 132651 95 9025 857375 
8 64. FIZ 52 2704 140608 96 9216 884736 
'9 81 729 53 280g - 148877 97 9409 912673 
10 CO” -— InP 54 2916 157464 98 9604 94I192 
11 I21 I331 $5 3025 166375 | 99 9801 979299 
12 144. 1728 F6 3136 175616 | IO0 _ ICQOO © 1000000 
13 169 2197 57 3249 185193 IO01 1020T 1030301 
14 196 2744 58 3364 195112 , | 4102 10404 1061208 
I5 225 3375 59. 3481 . 205379 | IO3. . 10609 1092729 
16 256 4096 GO. 3600 216000 L044 10816 1124864. 
17 289 4913 61 3721 226981 105 11025 1157625 
15 324 $832 62 3844 238328 | IO6. 11236 TIg9IOIG 
I9 361 6859 63 32969 250047 I07 11449 1225043 
20  4ooO B00o 64 4096 . 262144. 103 11664 1259712 
21..--— 441-9261 65 4225 274625 I99 11881 1295029 
22 484, 10648 66 4356 287496 IIO I2100 T331000 
23 29 12167 67 - 4489 300763 IIT 12321 1367631 
2 576 173824 68 4624 314432 112 12544 1404928 
2$ 625 15625 69 4761 328509 113 12769 1442897 
26 676 17576 70 4900 343000 114 12996 1481544 
27 729 . 19683 71 5041 357911 IIF 13225. 1520875 
2:8 784 21952 72 5184 373248 116 13456 1560896 
| 29 841 24389 73 5329 389017 II7 1I3689 TGOIGI3 
30” Wo 74 $476 405224 118 13924: 1643032 
31 g61 29791 75 $625 421875 II9 . 14161 1685159 
32 1024 32768 76 $776 . 438976 120 14400 1728000 
| 33 1089. 35937 77 | . $929 456533 | 121 ' 14641 177156L 
34 1156 © 39304 78 6084 474552 | I22 14884 1815848 
35 1225 42875 79 06241 493039 I23 15!29 1660867 
36 1296 46656 Bo 6400 F12000 I24 15376 1996624. 
37 1369 $go6g3 81 6561 531441 I25 15625 1953125 
38 1444 54872 82 0724 551368 126 15876 2000376 
39 1521 99319 83 6889 571787 127 16129 2048383 
4o 1600 64.000 84 7056 592704. 128 16384 2097152 
41 1681 68921 85 7225 614125 129 16641 2146689 
42 - 1764 - 74088 86 7396 636056 139” N0CY AT REm 
43 1849 79507 87 7569 658503 131 17161 2248291 
44 1936 95184 8 7744 091472 132 17424 2299968 
ii A 
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R Aq AC | R_ Aq :; I R Aq Ac 
133 17089 - 2352637 187 34969, 6539203 241 5881 T39995357 
134 17950 - 2400104. J 188 '35344©5- 6044672 242 58564. 14172488 
135 18225 2460375 I89 - 35721 .. .0751269 243 .59049 .. 14348507 
136 18496 2515456 190 36100 - GBF9CCO | 244 - 595306 14526784 
137 18769 ,.2571353 191 36481 - © 6967871: | 245 9025. 14906125 
138 19044 2628027 192 36864 7077888 '246  00JI6 14886935 
139 19321' 2685619 "163" 37249; *7189657 | © 247 61009, 715069223 
140 - JG. . COPIED 194. 37636 7301384 | 245 1504. 15252992 
141 - 19881 2803221 I95 3802 74-15875 249 02001 15438249 
142 20164. 2863288 196 -. 38416 _ 7529536 250 02500 1 5655009! 
14.3 ' 20449 2924207 . 197 © 38809 ' 7 9645373 251 - 63001 158132557 
144 20736” 2985984. 198 © 39204. 57762392, | {252 ' 03504 116003008: 
145 21025+ 3048625; | 199 39601 "7880599. | ,253 04009 116194277, 
146 21316 3112136: 200 © 40000 +Boooogg: | 254 --64516 16387064. 
147 21609+ 3176523: | 20; ' 4o4or -  $120601- - | | 255 : 95025 16581375 
145 21904 "3241792 | 20, > 40804 38242408 ' 256 1: 05530 126777216) | 
149 2220T '3307949 | 203 41209 | $36942T ; 257 ©0049 . 16974593; 
150, 22500 *3375000 |. 204" 41616 - 8489664 | | 258  665<4 17173512 
151” 2280t” "3442957 | | 205"; 42025 08615125 ; 259 67001 :17373979 
152 - 2310F". 3511868 | ' 206+ 43436 © 8741814 | | 200 27000 17576000 
153 23409 3581577 207” 42249 78860743 | ! 261 + 68121 17779581 
154. - 23716” 3652264. 208 43264 8998912 ; 262 - 68644 17984728. 
I55 24025 3723875 209 43681 {9129329 263' 09169 :18191447 
156: '24336: 13796416 210 44160 {9261000 264 '.09696 <.18399744 
157 24649: © 3869893 211: 44521 "S3030J1 265 70225 118609625 
158. 24964 © 3944342 | 212" 44044 .* 9528128 266+ .70750 - I8821096 
159 25281-- 4019679 213* 45369 | :9663597 267' 71289 ..19024.163 
160 25600. 4096000 214 45796.---9800344 268. 71824 19248832 
161. 2592T' 4173281 215 46225 ©''9938375 209. . 72301 '. 19465109 
162 26244 4251528. 216: 46656 - 10077696 270 '72900 19683000 
163, 26569 4330747 217 47089 © 10218313 271 73441 + 19902511 
164. 26896 4410944- 218' 47524 © 10360232 272- 73984... 20123648 | 
165 27225 4492125 219 47961 10503459 273 | 74529 © 22346417 
166 27550 . 4574290 220' 48400 1064.8000 274 5076 --20570824 
167 27889 4057463 221 48841 ' 1079386t 275 75625 . 20796875 
168 28224 4741632 222, 49284 10941048 276 76176  21c24576 
166 28561 4826809 223 49729 11089567 277 70729. 21253933 
270 29900-- 4913000 224 50176 1 11239424 278 77264. 21484952 
171 29241 S$OOO211I 225 | 50625 11390625 279 © 77041 : 21717639 
172. 29584 5088448 | 226 51076 11543176. | 280 75400 21952000 
173 29929 $177717 227 F1529 11697083 281'- 78961 22188041 
174 ,30276 $268024. 228 571984 © 11852352 282 © 79524 . 22425768 
'175 . 30625 -5359375 229 - 52441 © 12008989. 283 '- 60089 -.22665187 
176 30976 - 5451776 230 - 52900 : [2167000 284. © 80656 +4/2.2906304 
177 . 31329 © [5545233 231 53361 12326391 285. 1225 723149125 
178. 31684. © 5639752 232 F3824 12487168 286 . $1796 .:23393656 
-179 - 3204I 5735339 233 54289 [12649337 287 82369 {23639903 
180, 32400." 5832000 234 F4756 12812904 288 . 82944. ; 23887872 
81 32761 * 5920741 |. 235- 55225 12977875 | 289. 93521 124137569 
182, 33124 6028568 | 236 55696" 13144256 | 299 $4109 24359000 
183 .33409 6128487 237 - F6169 13312053 20917: 84681 - 24642171 
184 33856" 6229504. 238 56644 13481272 292 © 85264. | 24897088 
[185 34225 © (6331625 239 F7121+ 13651919 293 865649 © 25153757 
186+ 34596 6434856 | 240 ' .1:3824009 294. - 86436 - 25412184 


—_ IIS OC — 


Hills < TIS x 


Aq AC 
8702 25672375.: 
87016 25934336., 
882009 _. 261980 
88804 ' 26463592. 
89401 +. 26730899 
gO0000 _ 27000000 *-; 
9YJOGO1 27270901 
91204 + 27543608... 
91809 + 27818127 
92416 28094464- 
03025 28372625 
93636 . 28652016 
94249 25934443 
94.864. - © 29218112 
95481 _ 29503629 
96100 29791000 
06721 300802 31 
97344 30271328 
97969 30664.297 
98596 | 30659144. 
99225 , 31255875 
99856 31554496 
I004869 31855013 
IOII24 . 32157432 
IOI7OI 32461750 

) : 102400 32768000: 
103041 33076161 
103684 33386248 . 
103329. 33698267- 
104.970 Þ 34012224. 

105625 34328125 
100276 . 34645976 
100929 34965783 
I07584 35287552 
108241 35611289 
I08900 35937000 
Io09501 36264691 
T10224 36594368 
110889 '36926037 
111556 37259704. 
112225 37595375 

'. 112896 37933056 
113569. 38272753 
114244 38614472 
IT4921 38958219. 
I15600 39304000 
116281 39651821 
I16964. 40001688 
117649 40353607 
118336 40707584. 
119025 . 41063625 
119716414217 36 
I20409 41781923 
I21104. 42144192 
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Aq 
121801 


I 22500: 4 


I23201 
I 2,3 904. 


I 24.009 | 


I253:16 


126025 \ 


126736 


128164. 
1.28887 
I 29600 
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I30J21 
I 3.104-4- 
131709 
I-324:90 
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133956 
I 34689 
I 3 54-24 
I 30101 


I 39129 
I 39876 


. 140025 
"I41376- 


I42129 
142884. 


143641, 
144400. 
145161 


145924- 
146689 
1474.50 


148225 


143996 
149709 
1.50544 


IFI321 


I52IOO 
IS2881 
I 53604. 
I 54449 
155230 
156025 
156810 


157609 


1 58404. 


159201 


1 60000 


16080r 
161004: 


Fg 
42508549 


2875000 


= ——C—— 


4-324-3-JF1 
43614: 08 


43986977 . 
44-361 864. 
44738875 
-'4FI1S016 ; 
127449 


45499293 
45882712 
46268279 


40650000 
- 47045881 


47437926 
47832147 
48228544. 
48627125 
4:9027 890 
49430863 


' 49836032 


50243409 
50053000 
$1064.87 7 
51478848 
51895117 
52313024. 
$2734375 
53157370 
53582633 
54OIO152 


- $44-39939 


54-87 2000 


55306341 
55742968 
56181887 


56623104. 


57000625 
37512456 


57960603 


58441072 


58863869 , 
59319CO0 . 


CY IF rr re nn ps eee — Inn 


59776471 
602 36288 
60698457 


61162984. - 


61629875 
62099136 


62570773; 


A CIAT 
03521193 


.64.000000 


64481201: 
64964808 


13-33 
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} 
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R - Aq 
403 162409 
©4....163216 
405. -1040:5 
406 .. 164836 
407 105049 
408 160464 
409 167287T 
410 168100 
41 168921, 
41 2 1697 44: : 
4.T3 17c50q. 
414 171396. 
415 -* 172225, 
4106 173050 
417 \ 17.3509 
419 174724. 
419. I175591L 
4-20 I704-CO 
421 177241 
22, 178084 
423. 178929 
424. 179776. 
425 160625 
426 | 181476 
427 182329 
428  183104.- 
529 . 184041, 
430 1184900 
431 18576x 
432 186624. 
433 187489 
434 188356 
435 189225 
4.36.. 190096 
437 . 190969 
4.38. 191844. 
439 192721 
440 193600, 
441 194487 
442 195364. 
443 190249 
444 197136 
445 . 198025 
446 198916 
| 447 _ 199809 
448 200704. 
449 201601 
459 202500 
451 203401 
+52 204304 
453 205209 
4.54. 200110 
455 207025 
4.50 


207930 


# 
At 


65450827. 
05939: C4 
6064.501g 5; 


6692 3410,, 


0741914-3 


67917332 
0604-17929 


689. ICOD 


« * ET ——_—r 


604.7 653%. 


69934528, 
7.0444 997.. 
70957 94s. 
7 147337%. 
71991296. 


/2J11715 


73024632, 
73560059. 


74.058000 


7461846r. 


75151448 


75686967, 
702.2 5024.- 


70765625 


77308776. 


77654483 
78402752 


78953589 
79507000 
80062997. 
8062 1568 


81182737 
©617465ed. 
82312875 


82881856 


03453353 
84027672, 
84.604-519 
© 5184000 


85766321 { 


86350888 
66938307 


875283894. 
88121125 
88716536 
09314623 
89915392 


99519049 


91125000 


> O— _— — 


91733851 
92345408 


. 92959677 


93576664 
94.190375 
94.818816 


—— z + - v- 


-— ——— w——_ 


DO — 


' 
x 
: 
: 
$1 1 
: 
Fr 
- 
, 
' 
1 
, , 
2% 
1H 
| 
| 
G = 
: 
#12 
8 
IE P 
TRATILTY- 
FS 
WONRLHNN 
+01 
$ 23 , : 
| 06 ; 
; Ez. ' 
T3 
' '=S. 
: 
: ® | 
: 
l's 
: . 
i 
10 36 F 
| $ 
HARE 
TT : 
io; F; 
i 
HE: Th 1 
{+ F* 
$3*6+ 3 
* Ww*1, . 
ES 1 
n & -# 
| 
4 
3 
*1 
, : 
= 


_— Mt, QAM 4 th 


lame ctr. armor tt. Ac eds 


——_  -  -  ”- 


32 T he Compleat Gunner. 

R Aq AC Wy 10 _Aq AC | R Aq Ac 
457 208849 95443993 | 511 2061121 133432831 565 319225 180362125 
458 - 209764 +96071912 | 512 262144 134217728 | 566 320356 161321496 
459 210681 96702579 | 513 203169 135005697 | 567 321489 182284263 
460 211690 ' 97336000 | 514 204196 135796744 | 563 322624 183250432 
461 212521 97972181 | $15 265225 136590875 | 569 323761 184220009 
462 213444 98611128 | $19 266256 137388096 | 570 324900. 185193000 
463 214360 99252847 | 517 267289 138188413 571 326041 1 8616941 } 
464 ' 215296 99897344 518 268324 138991832 572 3271984 187149284. 
465 216225 100544625 | 519 209361 139798359 | 573 (328320 188132517 
466 217156 . 101194696 | 529 270400 410608000 | 554 329476 189119224 
467 218089 101874563 | 521 277441 141420761 575 330625 190109375 
468 219024 102503232 | 522 272464 142236648 | 576 331776 191102976 
409 219961 103161709 | 523 273529 143055667 $77 .332929 19:100033 
470 220900 103823000 | 524 274576 143877824, | 578 334084 193100552 
471 221841 104487111 | 525 275025 144703125 | 579 335241 194104539 
472 222784 105154048 | 520 276676 145531576 | 580 336400 195112060 
473 223729 105823817 | 527 '277729 146363183 | 58x 337561 196122941 
474 224676 1064.964-24. 526 278784 147197952 582 3387-4 197137368 
475 ,225625 1075171875 | +329 279841 148035889 583 339889 198155287 
476 226576 107850176 | 539 280900 148877000 '| 584, 341056 199176704 
477 2274-9 | 108531333 | '531 281961 | 149721291 | '585 342225 200201625 
478. 228484 109215352 | 532 28302 150568768 | 586 343396 201230056 
479 229441 109902239 | 533 284089 151419437 | 587 344569 202262003 
450 230400 110592000 | 534 285156 152273304. 588 345744 203297472 
481 . 2313617 111284641 | 535 286225 2153130375 | 589 346921 204336469 
482 232324 111980168 | 536 287296 153990656 | 590 | 348100 205379000 
483 © 233289. 112678587.| 537 288369 154854153 | 59x 349281 © 206425071 
484 234256 113379904 | 538 289444 155720872 | 502 350464. 207474688 
485 235225 114084125 | 539. 290521 156590819 | 593 351649 208527857 
486 236196 114791256 | 549 291600 157464000 | 50, 352836 209584584, 
487 237169 115501303 | 541 292681 158340421 | 595 . 354025 210644877 
488 238144 116214272 542 293764 159220088 | 596 355216 211708746 
489 239121 116930269 | 543 294849 160103007 | 597 356409 212776073 
490\ 240100 117649000 | 544 295936 160989184 | 598 357604 213847192 
201 241083 118370771 | 545 297025 1618786625 | 599 358801 214921799 
492 242064 119095488 | 545 295116 162771336 | 600 360000 . 216000000 
493 ' 243049 119823157 | 347. 299209 103667323 | 601 361201 21708180rT 
494 244036 120553784 548 390304 104566592 | G92 362404 218167208 
495 245025 121287375 549 391491 105469149 603 363609 219250227 
496 246016 122023936-| 5359 J22500 7 06375000 | 604 364816 220348864 
497 2470c9 122703473 551 303601 I67284151 605 366025 221445125 
498 248004. 123505992 | 552 - 304704 168196608 606 367236 222545016 
499 249001 124251499 | 553 | 395809 169112377 | 607 368449 223648543 
5OO 250000 125000000 | 554 306916 170031464 | 608 369664 - 224755712 
For 251000 125751501 | 555 308025 170953875 | 60g 370881 225866529 
502 252004 126506008 | 556 399136 171879616. | 610 372100 226951000 
503 253009 127263527 | 357 310249 172808693 | 6xx 373321 228099131 
FO4 254016 128024064 558 311364 173741112 | 6132 374544 229220928 
Fo5 255025 128787625 | 559 312481 174676879 | 613 375769 230346397 
506 256036 129554216 | 569 313600 175016000 | 614 376996 231475544 
507 257049 . 130323843 | 561 314721 176558481 | 615 378225 232608375 
Fo8 258964 131096512 | 562 315844 177504328 | 616 379456 233744596 
509 259081 131872229 | 563 316969 178453547 | 617 380689 234885113 
Flo 260100. 123651000 | ' 564 318096 © 179406144 ! 618 381924 230029032 


659 
060 
OGI 
662 
003 
664. 
665 
666 
667 
668 
669 


670 


071. 
672 


393129 
3943 84. 
395041 
396900 
398161 
3994-24. 
400689 
491956 
403225 
404-496 


4271201. 
422500 
423801 


425104. 


426409 


, 4277106 


429025 
430336 
436649 
432964- 
434-281 
4-3 5000 
4.30921: 
4.38244: 
4.329509 
440896 
44-2225 
443556 


| 444889 


44-6224. 
447561 
448900 
4.50241 
451584 


- ————— oo — 


Ac 


237176659 
238328000 
2 394.83061 
240641 84.8 
241804367 
24-2970624. 
24.4-14.062 5 
245314370 
246491883 
247673158 
248858189 
2 5©04-7000 
251239591 


2524359686 | 


253030137 
2 54.84 .Q1 04. 
256047875 
2572594-J0 
258474853 
2 59094072 
200917119 
262 14-4000 
203374721 
264609288 
265847797 
267089984. 
268336125 
269586136 
27084002 5 
272097792 
273359449 
274.62 JOOO 


275894415 


. 277167808 
27844-5077 


2797262064. 
281011375 
282 3004-16 
283593393 
284890312 
286191179 
2 874.96000 
288804781 
290117528 
291434247 
292754944 
294079025 
295408296 
290740903 
208077632 
2994198309 
3007630CoO 
302111711 


303464448 | 


—— uw 


| 
| 


| 
, 
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R 


Aq 


452929 
454270 
455625 


4+7 3 344 


. 4900DO 


491401 
492804 
494209 
495616 
497025 
4984-36 
499849 
5JO1264- 


-- FO2681 


504-100 
JOFF21 
500944. 


508369 . 


509796 
FII225 


J12650 


514089 
FIS524 
JI69061 
518400 
519841 
F21284- 


. 22720 


524176 
525025 


527070 
Kkk 


Ac 


DD -— I mun_C—__ —_ O_- 


306182024 | 


307546875 
308915776 


310288733: 


311665752 
313046839 
3144-32000 
315821241 
317214568 
318611987 
32001 3504. 
321419125 
322828856 
324247703 
3256060672 
327082769 
328509000 


329939371 
331373888 
332812557 
334255384. 
335702375 
337153530 
338638873 
339068392 
341532099' 
34.3 000000 


344472101 
345948408 
347428927 
34891 3664. 
350402625 
351895816 
353393243 
35489401 2 
356400829 
357911000 


359425431 
360944128 


302467097 


363994 344 
365525875 
367061696 
368601813 
370246232 
371094959 
37324.8000 


—  — 


374805 361 
376367048 
377933067 
379503424 
381078125 
382657186 
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T he Compleat Gunner. 


570025 
$71536 
573049 
574.564 
576081 
577600 


- $79121. 


580644 


582169. 
583696 . 
585225. 


586656 


588289 
589824. 
F91301 
F929c0 . 


— —— ——— _—_— 


384.24.0592 
385828362 
387420499 
389017000 


y CF cs 


391223168 
393832837 
39544-0904. 
397005375 
398688256 
4OO3ZIFFJ3 
401947272 
403583419 
405224000 
40686902 x 
408518488 
410172407 
411830784. 
413493625 
415160936 
416832723 
418508992 
42018974-L 


421875000 


423504751 
425259008 
420957777 
428661064: 
430368875 


432081216 


433798093 
4+355I9FI2 
437245479 
438976000 


440701087. 


442440728 
444-184-947” 


44593 3744: 


447687125. 
449445096 
451207663 
452974832 
45474-6609. 
456533000 

458314011 
4.6009964.8 
461889917 
463684824. 
465484375 
467288576 
409097433 
470910952 
472729139 
474-5 520C@ 


688000 
690561 
092224 
693889 
_ 695556 


vw 


1 be C ompleat Gunner. 


AC 
476279541 
478211768 
4.8c04.8687 
481890304 
483736625 
485587656 
487443403 


489303872 


4.91 169009 
493039000 


494913071 
495793088 
498677257 
5005661 84. 
502459875 
304358336 
500261573 
508169592 
510082399 
5312000000 


513922402 
51584.9608 
517781627 
519718464- 


 $21660125 


52 3606616 


J25557943 
527514112 


529475129 


531441000 
533411731 
535387328 
$37367797 
539353144 
541343375 
543338496 
545338513 
$47 34.34.32 
549353256 
551368000 
553387661 
555412248 


. 557441767 
559470224 - 


FOIF15625 
503559976 
565609283 
567663552 
$69722789 
571787000 
573856191 
575930368 
5780095 37 


580093704. + 


| + 


I nr mem 


Aq 
697225 
698896 
700569 
702244. 
{03941 


714025 
715710 
717409 
719104 
720807 
722500 
7242.01 
725904 
727009 


7293160. 


731025 
732730 


7 34449 
736164. 


737881 
739600 
741321 
743044 
744-709 


746496 


748225 
749956 
751689 
753424 


774400 
776161 
177924 
779689 
7814.56 
783225 
7.84996 
786769 
788544: 


AC 
582182875 
584277056 
586376253 
5884.804.72 
590589719 
592704000 


594823321 


596947688 
399077107 
601211584. 
0033FII2z5 
605495736 
007645423 
609800199 
611960049 
6014125000 
616265051 
618470208 
620650477 
622835864. 
025026375 
027222016 
629422793 
631628712 
0338339779 
636056000 
638277381 
640503928 
042735647 
644972544: 
647214625 
9494:61896 
051714363 
053972032 
656234929 
658503000 
660776311 
663054848 


665336617 


667627624. 
669921875 
672121376 
674526133 
676836152 


_ 679151439 


681472000 


683797841. | 


686128968 
688465387 


690807104 | 


093154125 


695506456 


697864103 
700227072 


- 
700321 
792100 
793881 
795664. 
1797449 
7992.36 
801025 
802816 
804609 
806404. 
808201 
810000 
811801 
813604. 
815409 
817216 
819025 
820836 
822649 
824644. 
826281 
828100 
829921 
831744 
833509 
835396 


Em ee: 


Ac 
792595369 
704060000 
797247971 
709732288 
712121957 
714516984. 
710917375 
/19323136 
/41734273 
724150792 
720572699 
729000000 
731452701 
7338970808 
730314327 
738763264, 
741217625 
743077416 


746142643. 


748613312 
751089429 
733571000 
750058031 


758550528: 


761048497 
703551944 
7606060875 
768575296 
771095213 
77 3620632 

770151559 
778688000 


' 781229961 
783777448. 


786330467 
788889024 
791453125 
794022776 
79659793 


799198792 


801765089 
804.3 57000 


Bobg 54491 


8095 57568 
812166237 


_ $14780504 


817400375 
820025856 
$22656953 
$2.5293672 
$27936019 
830584000 


833237621 


83 5896889 
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943 889249 838561807 | 963 927369 893056347 | 983 966289 © 949862087 
044 B89f136 841232384. 964 929296 895841344 | 984 + 968256 952763904. 
945 893025 843908625 965 931225 898632125 | o85 970225 955671625 
946 894916 846590536 | 966 933156 901428696 | 986 972196 g58585256 
947: 89680g 849271123 | 967 935089 904231063 | 987 . 974169 961504803 
948 898704 851971392 | 968 937024 907039232 | 0838 976144 . 964430272, 
949 900601 854670349 | 969 938961 9g09853209'| 08g g78121 967361669 
950 902500 , 857375000 | 970 940900 912673000 | 990. gBoico 970299000 
95I 904401 860085351 971 942841 915498611| gg1i.. 982081 973242271 
952 906304 862801408 | 972 944784 ' 918330048 | 992 | 984064 976191488 
953 g0820g 865523177 | 973 946729 991167317 | 993 o86049 979146657 
954 910116 868250664. | 974. i 948676 .9240104-24. |  g994, 088036 982107784. 
955 912025 870983875 |'975 950625 926859375 | 99g 990025 . 985074875 
956 913936 873722816 976 952576 929714176 | 996 992016 988047936 
957 915849 $76467493 977. 954529. 932574833. | 997 994009 © ' 991026973 
958 917764 879217012 , 978 956484 935441352 | 998 - 996004 994011992 
959 \ 919681 881974079 | 979 958441 938313739 | 999 995800k;; 997002999 
960 921600 84736000. 980 960400: | 941 192000: | r000 / . FOQQQQ? = IO00000000 
961 923521 ee 9 962 Z61 -> 94407614t |} 7 24.0 
962 925444 890277128 : * 964.324 946966168 | 
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CHAP. XXV. 
' The Uſe of theſe Tables in Gunnery, 


1 QUEST: L. 


| 5p knowing the Diameter and Weight of any one Shot, to 


find the Weight of another Shot ,: being both ofoneand the 
-lame Yetal.: .- ES 


"He: Shot whoſe weight we know. not, we muſt have in Diameter likewiſe, which 
-is- found thus, Gird the Shot with a Line, then divide that into twenty two e- 


| qual parts, and ſeyen of thoſe is the Diameter or the heighr.of the Shor. 


But if you have. a pair-of Callapars-by you, the beſt way. is to take the Diameter 
with them. The faſhion andform of taking the Diameter of a Shot, is as here you ſee 
in the figure following. Rondo ENG oo irs 


If an Iron Shot of 4 Inches Diameter 
weigh 97. what ſhall a Shot weigh whoſe 
Diameter is twice as much , that 1s, 8 In- 
ches. 


Cube each Diameter, then multiply the 
Cube of the Shot whoſe weight is required 
by the Diameter of the given Shot, and 
that Sum divided by the Cube of the known | 


Diameter, the quotient is the Diameter of 
rhe Shot required. 


Example. 
Tach. ' EP / © "OR = 
Tf4. weigh 9 what 8 Anſwer 72. Po Os | 
4 F1i2 - 8 4+. & 8 (72 The weight. of the Shot of 
> _ & 4 4 8 Inches Diameter. 
20-28 06 & 
4, . 459 8 
64. 4608 512 


This queſtion may alſo be performed by'the former Table of Cubes, if you ſearch 


in the Collum of Roots until you find your Diameters ina right Line with the ſame 


under 


. 
F 
) © 
(] 
-. . * 


% —— 
pn ne 
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under the word Cube, you will find the Cube anſweradle to the number given, thus , 
you will and the Cube of 4 to be 64,, and of 8 tobe 512, and this 512 multiplyed by 
the weight of the known Bullet, viz.- 9 [.1t makes 4608, which divided by 64. gives 


the weight of the Bullet robe 72 1. which was to'be knowa. 


QUEST. 1I. 


Knowing the Diameter and . weight of one Shot , -to find the 
DIRMeter of a Shot that weignyetl tw1Ce 15 much. 


Suppoſe the known Shot was 4 Inches Diameter, and weighg pound, and it were 
required to find the Diameter of a Shot, whoſe weight is twice as much, that is 18; 
find the Cube-Root of each Shots weight, then multiply the Diameter of the .Shot 
whoſe weight is known, by the Cube of the Diameter of the Shot whoſe wetght is 
required ; and that Sum divided by the Cube of the Diameter of the known Shot and 
the quotient is the Diameter required. Example.” By the former Rule, orby the Ta- 
ble,the Cube of the pounds will be found ro be 2,08,and the Cube of 18 will be 2,62, 
now multiply rhis laſtnumber by 4, and it makes 9, 48, which dividedby 2, 08 will 
give inthe ou 5,03 for the Diamecer required. INETETS 
\ This queltion may very ealily be wrought by the Line of numbers, thus , divide the 
Titans Gerepecn 9 and 1 ; into three equal parts, and that extent will reach from 4.In- 
ches to 5,03 Inches, the Diameter required, 


| QUEST. Ill. 
ow the fozmer queſtion may be Keſolved Geometrically, 


Make a Square of the Diameter of the leſſer Bullet, then draw a Line, from Corner 
ro Corner, andthis Linethus drawn ſhall be the Diameter of a Shot twice the weight 
of the other; which if you divide into two equal:parts , ſetting one foot of your 
compaſles inthe middle, you may draw a Ciecle;ard that circumference will repreſent 
unto youa'Bullet twice the weight of the leſſer Diameter. 

This work may-be proved Arithmetically thus; rhe Diameter of the leſſer Bullet 
1s 4 Inches, the Square thereof 16, which being doubledis 32 ; andthe ſquare Root 


of this 32 is 5,65, and ſo muchis the Diameter of the greater Bullet, which weighed 


18 [. Thereariſerh here a difference betweenthis way and the former, but this wa 

is'the moſt true ; not but that both Rules are true in themſelyes , but the former de- 
pendirig upon finding the Cube Roots, which cannot be found much more exacter 
than what I have done, andſo working by them, and they not beingexa&; cauſes the 
difference in the work. © - - © Es 


\ 


QUEST. Iv. + ; 
Pow to find the Diameter foz the Weight of any Shot aſſigned. 


Suppoſe a Shot of 27 1. be 6 Inches Diameter, how many Inches Diameter's a 
Shot of 64. 1. _ LOS SED | 

Find the Cube of 64. in the Table, and it will be found to be4 , which multiply by 
6, and it makes 24.z which divided by 3, the Cube of 27, and it gives 8 Inches for 
theDiameter ofthe Shot or Bullet which was required. 


L11 2 QUEST. 
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QUEST. -V. 


D9W this ©ueſiion may Gcometrically be reſolved. 


Mr. Gunter 1n his firſt Book, Section 4.. hath ſhewed how to make a Line of Solids 
on his Sector ; but this Rule ſhews us the proportion of the Diameters in Weight, ha- 
ving a Shot of one pound, two pounds, three pounds weight of Metal, or ſtone, e., 
For if the given Shot be-one pound, divide the diameter of that | 
parts, and 5 ſuch parts willmake a Diameter of a Shot of the ſaid Met 


: S. al, as is propoled 
chat ſhall weigh juſt rwice as much, And divide the Diameter of a Shot thar weighs 


juſt-rwo' pounds into ſeven equal parts,and eight ſuch parts will make the Diameter of 
a$hot of 3 pounds weight, And Divide the Diameter of a Shot of 3 pounds, int 
Io equal parts, and 11 of ſuch parts will give a Shot of 4. pounds weight. And 6;. 
vide a Shor of 4 pounds weight into 13 parts, and 14. ſuch parts will make a Sho: of 
5-pounds in weight. And divide the Diameter of a Shot of 5 pounds weight, into 16 
equal parts, and 17 fuch parts will make a Diameter of a ſhot- that will weigh 6 
pounds. And fo dividing the Diameter'of a ſhot 6 pounds weight into 19 equal parts, 
and 20 ſuch parts will make a Diameter of a ſhot that will weigh 7 pounds. Thus 
dividing each next Diameter into three equal parts-more than the next leſs Diameter 
was divided into, and with one part added to the Diameter of a ſhot it will weigh 
juſt.one pound more, and ſo may proceed infinitely. | 


Shot into 4 equal 


A:ſfecond way to Perform this work. 


Find exactly the Diameter of a ſhot whoſe weight is juſt one pound, then deſcribe 


2 Circle whoſe Diameter ſhall be equal thereunto , and divide it into four equl 
parts, as abc a, and draw the two Diameters @ & and 4b croſſing the Center, and 


then take the diſtance d c1n your Compaſſes, and lay it off from e te. 2,and this will he 
a ſhot of two pounds weight, wg Ge 

Then take the diſtanced 2, in your Compaſſes , and ſet it off from e to 3, ſowill 
that diſtance be the Diameter of aſhot of three pounds weight ; and fo you may 
proceed inthe ſame manner at your pleaſure; as you may ſee by the projeQion, + 


Likewiſe having the Diameter of a Short 
of any weight, the double of the Diameter is 
the Diameter of a Shot that weighs eight 

"times as much; So that if a Shot of four 
Inches Diameter weigh nine pounds, a Shot of 
eight inches Diameter will weigh ſeventy two 
pounds, as you may ſee by this following 
Table of the weights of Shor. OE = 


QUEST. 
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QUEST. VI. 


Jfa Shot of three Inches anda half weighſir pounds, what will 
a St of leven inches and three quariers weigh. 


You may for 3: put 3,50, and for 7; put7, 75. then you may Cube them the 


- common way ; then multiply the ſecond by- the third number and divide by the firit, 
the Quotient-gives the content. 


You may more ealily work it:by the Table of Cubes aforegoing; that is, againſt the 
Root 3, 50. -you will find its Cube ro be 42,875; and againſt the Root 7,75. you 
will find jrs Cube tobe 46, 548: and this multiplyed by 6, and divided by 42, 875, 
will leave 65, 14.. thatis 65 pounds and {4 parts of a pound. In this nature may 
any Fractions be wrought, even as eaſie as whole Numbers, eſpecially if you reckon 
your Fractions the Decimal: way., or bring'them into Decimal Fractions by Re- 


duction. NS, 
QUEST. VII. 


The:Pronoztions. between Bullets ofJron and Bullets of Lead 


092 Stone, that 1s, by 6nowing the Weight of an Jron Shot; to 
find the Weight of a Shot ofthe{ame Diameter made of Lead 
02 Stone: | 2: | 


" The Proportion between Lead and Irori is 45-3 to 2, ſo that a Shot of ewo. pound of 
Iron is the fame Diatneter asa-Shot of 3 pounds of Lead. | 


DEN nc Example. 
If a Shot of Iron of' 3% Taches Diameter weigh 6 pounds; what will a Shot of 
Lead of the ame. Dtameter-2- ©-/ -» Liaath. % IE 
For 3 Inches-put 3, 5, andfay, if2 give:3, 5, what will 3 give? 


'35 = 
CT EZ Can: pounds. | 
9 SF Fee 
: © :JOF - 


This 52+ pounds is the weight of a Shot of Lead of 3 Inches and a half Diameter. 
The proportion between Iron and Stone is as 3 to 8, ſo that a Shor of 12 pound of 
ſtone is as big, or the ſame in Diameter, as the like Shot of Iron that weighs 32 
pounds; but ſome ſay the proportion between Marble and Iron is as 15 to 34. 
A Bullet of Lead to the like of Marble is in proportion as 4. to 1. 
The proportion between Lead and Braſs is as 24 is to 19, 
The proportion betweenTron and Lead, as fome ſay, isas 19 to 28. 
. The proportion between Tron and Braſs is as 16 to 18. ': 
By theſe Rules we may Calculate a Table very ealily, to know if an Tron Shot be 


"wanting, and a Shot ofany of the other metals to be had, what height and weight 


either Shot of Lead Braſs or Stone ought tobe, to hit any piece. of Ordnance 4 and by 


the ſame merhod we hays here Calculateda Fable, which, doth ſhew the weight ofany 

Shot of Iron, Lead or Stone, from 2 Inches to 9 Inches. Pl $7 
This is worthy to be obſerved, that you ought not to have ſo much Powder to Load 

aPtece that mult diſcharge a Marble Shot, as an Iron Shot ; but the proportion muſt 


be abated as the proportjons between Stone and Iron doth allow of. 
EET-3 A Table 


\ 
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A Tavle of the Diameter and Weight of a1; ſuch 
2Y0t as are generally uſed in Evgland, from 91s 
[0 etght Punches Diameter , with the length of 

_* every Piece fitting to carry ſuch a Shot, 


: 
2 ————= - ——————— ———_—_ TE —— — — — — 


[ 
| 


I Em pr | 
[FHS3/2AETESTESDEIEE; 
| | 2.8] 0 =0a|n Aa RB amy, o = =] 
The Names of the P;eces | TS ea: 3= 2|8 I|*'S 
of Ordnance. . 2 E 8 gf: ©, * 2 Ga. b 
IS 5 = = = 
a os Ha #3 & 5 | E 
SEITE) 7 [EFEF POS So» 
[8]: | '$ 8 8 * bs 0 RD 
A Baſe. - I SY [ TO 56 oo : Bl Ll : F] 60 
A Rabanet. I : 4'5 : 6| ZOO 2 ala.  1]O*12/T:3ſ0 : $| 70 
| Fauconets, | - Se 2.6 x 0 400 4 07 :4[1: 42:21 : 5} go 
Faucons. Fs 2 :67 :0, 7504 :4/8 : 212 : 4/2 :5]2 + $130 
{ Ordinary Minion, . - 3::07..:0| 22 by :o|8 :4]2 :82:7]3 :-41129 
Minion of the largeſt ſize. 2 :28-:011000'5 :og. : of : 4.3:0[3 :12[12 
Saker the loweſt ſort. 3:48 0, 14006 :4/9 :6]3 : 63:2/4 :12[150 
Ordinary Sakers. 3 :6%- ; 0.15006 :6110: 414 :'o'3 als : of160 
Sakers of the oldeſt ſort. "Y o110:0/1800/7 22/11:O5 : 03:61[7 : 51163 
{ Loweſt Demiculyerins. 14. : 2/10 0.20008: :0/12:96 : 44:00 : © 174. 
Ordinary Demiculyering. 4 2: 4ire 0127008 I2 :6f7 : 4. 4. - 2]/TO:1T}jI75.- 
Elder ſort of Demiculyering. '4 : Glez:: - 30008 13:4/8 : 84:4/12:11]178 
Culyerings of the beſt ſize. |5 : O|:3: 040009 :0[14:2[10:04.; 6 I5; Of180 
Ordinary Culyering. 5: 2/2: |4500'9 :4l16:; ol13 :6:5; 0/17; 51181 
Culyering of the largeſt ſize. [5 ; 4. # 04800/10:0 I6:O[11:85; 2/20; of18; 
Loweſt Demicanon. 1G: 2[17 ; o' 5400/17: 20:14:06, c[30,; of156 
Ordinary Demicanon. 6 : 4[12 :0/5600/12;0[22: O[17:86;5(32: O[162 
Demicanon of great ſize. G6 : 6[12 : 06000 12:0/22:6]18:06, 5136. o[180 
J Canon Royal, orof «+ 8 : olt2 : 18000 14:6124 :0132:87, ql58. olI85 | 


—— 


QUEST. VII. 


How to make a Shot of Lead and Stone together (the Stone 

— beingfirſt put into the middle of the Bold, in wbich the Lead 

mull be afterwards Caſt roundabout theStone) to be of the 
like Diameter and Weight as an Jron Shot is of. 


Tt is found by Experience that if you take five parts Lead, and one part of Stone, it 
will come very near the matter. By theſe Rules haye we Calculated this Table. 


4 Eat Lake WR nt. 
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= (2 Lead. | Stone. | Both together, 
It is found by experiehce , that if 3 5 Poun. Ou, /Poun. Ou. |Poun. Oun. 
you take 5 parts Lead , and one part | —|— © we” 7 as 6 ay: 
Stone, ic, will come yery near the mat- | | ' M. | _ 
| | .1O I:;0 8 
ter , wanting not above 3 Ounces , | MX go H. - 
which is nothing, reſpecting the diffe- | F / "pp 242 "2 ” 
rence you {hall find in Pbble Stones. | —}| —} —— —— | ncatenes cements | + 
Here you have a Table how much | 5 3 4,0 IO:3 I2 
Lead , and how. much Srove muſt be | 3 |2 |5 O|[I O'3 o 
together, to make the equal. of Trop | 7 714 8 6 5 
Shot, from 1 inch, and to every halfin |4+_|2_|12____8|2____ 2 | IS... = 
the firſt and ſecond Column to 8 Tnch: | 5 I 4- 7\2 14 17 5 
Diameter ; the third Column is how | |2 þ19 _. 4[3 13/23 © 
much 'Lead, the fourth how much | 6 25 oO|5 O 30 o 
Stone, the tifrh how much-weight both |6 |2 | 32 06. 0.38... 
together, | 197 140 ee” s- -- O 48 | 0} 
| 7 |2 |46 O| 10 oO 58 (©) 
8 | [59 Ol 12 O 71 ©; 


Its uſe is thiis; knowing;the Diameter of the intended Shot, enter the Table in 
the firſt and ſecond Columns, and againit them, in the third and fourth Columns, you 
have the Weight of Lead and Stone , that will make a Shot of the ſame Diameter 
with a Shot of Iron, whoſe weight is.ia rhe fifth Column. 


Example. ; 


An Iron Shot of 2 inches Diameter, will weigh x pound, 2 ounces; If I enter 
this Table with 2 jnches, in the firſt Column againft it, I ſhall find that I muſt have 
74 ounces of Lead, and 4 ounces of Stone, and this will make a Shor of 2 inches 
Diameter equal to the weight of the Shot of Iron. S 


_ "QUETT: IX. 
To find the ſollid Content ; and” thereby the! weight. 
Jron Sbyot. SY, 


By the former Table or otherwiſe , find the Cube of the Diameter , which if you 
multiply by 11, and divide by 21, givesthe ſollid Content of that Buller in inches 
and parts. - / k A ge Tho wKe | | 

Now to know how many pounds weight any ſuch body doth contain , multiply 
the ſollid Coritent by 4, ahd: divide. chat :Sum by 16: -it:iwill ſhew liow' many 


of any 


- pounds of Iron that Bullet weigheth, for an inch ſquare of caſt Iron weigherh 


4 Ounces. | 
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CHAP. XXVI. 


Nueſtions about Pieces of D:dnance. - 


Efore we come to work what we intend concerning a Piece of Ordnance , it is 
neceſlary to underſtand theſe Propoſitions following. 


EXCEIT; bo 


 Þaving the Diameter of. a Circle , - to find the ſuperficial 


"Content. 


Multiply the ſquare of the Diameter of any Circle by 785 398 , and the produ& 
that ſhall come of that Mnlriplication is the Superficial Content. 


FROP.. 1: 


Having the Diameter of any Circle, to find the Circumference 


- thexeot. 


The common way of proportions 15,45 7 to 22, ſo is the Diameter to the Circum: 


ference ; but more exactly it is done, if you multiply the Diameter by 3, 14.,16,or 
it may be done thus, as 11315to 355; ſo is the Diameter to the Circumference. 


I PROP: JH 
paving the Circuinference of a Circle, to find the Superficial 
Content. | : 
Multiply the Square of the Circumference by 079, 578 will give the Superficial 


Content, or Multiply the Diameter by half the Circumference, and that Sum is the 
Superfictal Content. TRETS. 


x #7 


To meaſure the Frulirum of a Cone 02 Pyramid » knowing 


both the Diameters and length of the ſaid Frullrum. 


Multiply the Diameters one by the other, and add to them, both their Squares, _ 


that Sumdivided by 785 39, the one third part of the Remainder 1s the Content 0 
the Cone, _ | ; Ts 


PROP. VI. 


” | ch 
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PROP. VL 


By knowing the weight ofany one Piece of D2dnance; to find the 
weight of any other Piece of D2dnance. 


If a Saker of 4 inches Diameter weigh 14007. how much will a Cannon of 8 
inches Diameter weigh, ſuppoling they be equally fortified , (otherwiſe this Rule 
will. not hold true) Cube'each Diameter, or ſeek in: the foregoing. Table ,.-and you 
will find the Cube of 4 to be 64, andof 8 to be 512, thenſay as 64-is to 1400 l. ſp 
1S.51i2 to. 12919 pounds, and this.is the weight of a Cannon that is able to carry: a 
proportionable Charge. 


PROP. VIL. 


"Soul of a Picce of O2zdnance. 


By the Rules given in the firſt of theſe Propoſitions , find the Superficial Content 


or Ayreaof the end of the Cylinder, which multiplyed by the length , will give the 
ſolid Content. DIE | 


To find the ſollid Content of the Concavity , Cylinder , 02 


PROP:..VI. | 


To find the ſollid ' Content of the Soul 02 Concave of a 
4 of D2dnance ,' it it be Tapering , 02 the Seifion of 


The working of this Propolitien is the ſame as1ia the fifth Propoſition, © or you may 
for brevities ſake, add both the Diameters rogerher', and the half of that may be 
accounted the mean Diameter, by which you may find the Superficial Content by 
the frſt Propolition, which multiplyed bythe length, gives the ſollid Content. 


PROP. IX. 


Þ9w. by knowing - the weight: of any .one; Piece ' of - Pad- 


nance ,. to find the weight of any other ;. being of- the 
tame (hape. SY 

With your Crallapars take the greateſt thickneſs. of the Piece whoſe weight you 
know, and likewiſe ofthe Piece whoſe weight you know not ; then by the former 
Table find the Cube of each Diameter, ' then ſay, as the Cube of the Diameter of the 
Piece whoſe weight is known, is to the weight of the ſame Piece, ſo is the Cube of the 
Diameter of the Piece whoſe weight is unknown , to.its weight ſought. 

But if the Pieces be not of one and the ſame Metal, after you have found the 
weight, ſuppoſing it to be the ſame Metal , then you mult by the Rules given in the 
24 Chapter, proportion the weight according tothe Metal the Piece is of , whoſe 
werght you know not,-and if the Piece whoſe weight you know, do differ in propor- 
tion, asif one be of Iron, the other of Braſs, the proportion isas 16 to 18, &c. 


Mmm 2 PROP. X. 
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PROP. X&. 


BY knowing the weight of any one Piece of D2dnance, to finy- 
the weight of any other Piece ot D2dnance , although yif- 
fering mn (ape 02 fozm , knowing the Olameters at Britch, 

- Bu33les, and length ofthe Pieces. 


By the Rules given in the ninth Propoſition, find the ſollid Content” of the Piece 
whoſe weight you know; ſuppoſing it to be a ſollid body without a Chamber. 

Then take the ſollid Content of the Concave part, by Rules given in the feyenth 
Propoſition, if it be a Cylinder , or by the ninth Propolution, if it be Tapering, This 
latter Content that is of the Concave being deduced from the former Gontent of the 
whole Piece, gives the ſollid Content of the whole Metal in the Piece. - 

Obſerye the ſame Rule in finding the ſollid Content of the Piece whoſe weight is 
unknown ; Cube both the ſollid Contents, and ſay , as the Cube of the ſollid Con- 
tent of the Piece whoſ@ weight is known, is to his weight; ſo the Cube of the 
ſollid Content of the Piece whoſe weight is unknown, is to his weight ; but if they be 
not of one and the ſame Metal, we muſt work by proportions, aceording to. the 
Rules givenin the 24th. Chapter. 


* By theſe Rules, when Weights and Scales have been wanting , have I found out 


the weight of ſeveral Pieces of Ordnance , andif exa& account be taken with good 
judgment and conſideration had, of the difference ofthe Trunions and Britch end, 


eſpecially if there be any great difference in the Pieces, you cannot erre 
much: for the Rule being demonſtratively «ue , rhe operation truly done, can- 
not erre. 


PROP. XI. 


To find the weight of any Piece of O2dnance , where we have 
no other Piece of Dzdnance , whoſe weight 1s known. 


Find the ſollid Content of the Metal according. to the Rules 'given in the 
tenth Propoſition ; then multiply that by 4*, and dividing that Sum by 16, 
will. give the weight of the Piece , ſuppoſing it to be Iron; for it is generally 
allowed that one inch ſquare of Iron will weigh jult four ounces. . | 

If the Piece whoſe-weight you-ſeek be not of Iron , but of ſome other Metal ; 


then work by the Rules given inthe 24th Chapter, for the difference of the weight 
of Metals. | ; | 


© CHAP... 
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CHAP. AAFL 


To know the Allowance 02 P2opoztion of Pow- 
der p2oper fo2 any Piece of D2dnance. 


He general way is to allow for ſuch Braſs Pieces as are aboye 4000 /. five ounces 

and a half of powder to a hundred weight of Metal, 

But for Culyerin of Braſs fortified of above 40001. about 3 ounces and a 
half compleat ; yet there is uſed alſo generally for the proof of Shot three fourths 
or four hfths of the weight of the Iron Shot, -but' for the Seryice not 'aboye half the 
weight of the ſaid Shor. Ee | | 
- For Culverin, the whole weight of their Shot for proof and for ation, is two thirds 
of its weight. T4 

The Saker and Faulcon four fifths, the weight of their Shot ; and for leſſer Pieces 
the whole. weight, and one third more for proof; but for ation jJult its weight : but 
when they grow hot, a part mult be abated according to diſcretion. 

You mult note, if you know how much Powder will Load a Braſs Piece, three 
quarters ſo much will Load an Iron Piece of Ordnance. 


SE CT.- I 


Jf Weights and Scales be wanting, and Ladlesand the Car- 
tredge not marked, yet to judg a reaſonable Charge foz any 


Piece of D2dnance. 


The Allowance that may be made for Cannon is two thirds, the Diameter of the 
Cylinder for ' Culyerin three Diameters, for the Saker three and a half Diameters , 
and for leſſer Pieces four Diameters of the Cylinder, which length will alſo ſerve for 


the Cartredge. © 
| SECT. IE 


Þy the weight of owner fo2 any one Piece, to find the weight 
of 34Powner proper to any other Piece of Dzdnance. 


To perform this work you muſt find by the foregoing Table the Cube of the Dia- 


meter of the bore of the Piece, whoſe allowance of Powder you know; alſo the Cube '_ 


' of the Diameter of the bore of the Piece, whoſe allowance'of Powder you delireto 


know : Then ſay, asthe Cube ofthe known Piece is the quantity of Powder known, 
ſots the Cube of the Diameter of the unknown Piece to the quantity of Powder pro- 
per to the unknown Piece. CEE 


SECT. MI. 


Prattical Experiments concerning the Allowance of Powder 


neceflary to any Piece in time of Service. 


It is always neceſſary to take carein time of Service of over-loading a Piece, which 


- Error many run into, only minding the bore ofa Piece, and not minding whether the 


Meral will bear it, and ſo endanger themſelves and other ſtanders by. To avoid ſuch 


errors obſerye theſe experienced Rules. 
| Non mr 
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at the metal when it is drawn out, then put the Wire downthe touch holetill 4r touch 


* Toa Demy-Canon fortified of Braſs about 4400, or a little more, there js allowed . 
. by the Tower 5 ounces and a half of Powder toevery hundred weight of Meta] ; yet 


in time of Service Gunners do allow but 3 ounces }toevery hundred weight of Me. 
tal, which doth amount to 10 /. 7. | 

Demy-Cannon Drake of Iron about 3800 /. is allowed by the Tower-3 ounces and 
a half of Powder to every hundred weight of Metal, which will be durable in time of 
Service; -but there are Drakes of 4400 /. which mult be allowed more, according to 
the proportion of their -weight. 

Culverin fortifhed Braſs of 4600 1: is allowed by the Tower 3 ounces and ahalf of 
powder compleat to every hundred weight of Metal, which may be burnt in time of 
Seryice with very. little abatement. 


z = : 


Culverin Drakes of 40001. or thereabouts of Tron, for theſe Pieces may be alloy 

edin tirye of Service 3:0unces to every hundred weight of metal, but. proportjona- 

bly. muſt be allowedtar Pieces of greater or leſſer weight. | 

..:Fhe a2 Pounders fortified of Brals.of,3 2001. for Guns of 'this weight .and nature 

1s uſually allowed 3 ounces: and a halffor every hundred weight of Metal. 

» Demy-Culverin Brals: of 33001. there is allowed by the Tower for Pieces of Ord- 
nance of this nature 3 ounces and a half and\ſomrhing more, to every hundred 
weight of Metal, the which is approved a very. ſufficient Allowance. | | 
. . Demy-Culverin Drakes of 29001. is allowed by moſt two ounces three quarters to 
each hundred weight.of metal, which' will be durable in time of Service. 

. . Sgker tortifed Braſs of 2900 /. is allowed 3 ounces and ſomrhing.more for every 

hundred weight of Metal, but there;maybe a ſmall abatemenc ;in time of Service, 


CHAP: XXVII 


To know .whether a Piece of D2dnante be truly 
_ bored92u9. TEE TONS rcY 


Ou muſt provide a Pike-ſtaff, about a foot longer than the bore of the Piece, and 
at the end thereof faſten a Rammer head, that will juſt 611 all the bore tothe 
touch hole z and atthe other end of the ſtaff, you mult bore a hole big enough toput 
through a -Rod of 'Iran, which muſthang from the ſame ; and atthe other end of the 
Rod mult be made. a-weight about-rhe bigneſs of a Saker Shot, this-is done to make 
the Pike-{taffand Rammer head to lie with the ſame {ide upward when they are taken 
out of the 'Piece, as they did. when they. were within the Piece ; then you mult put 
your Inſtrument*thus'/prepared into the Piece, letting the Iron Ball (that is at the 
end of the Rod, which is pur: through the hole'bored'a croſs the Pike-ſtaff) hang per- 
pendicular ; then'take your priming Tron, ' or ſome other bodkin, - and pur it down 
the touch hole to theRammer head; -making a mark therewith ; thisdone, draw our 
your Inſ{trument,and lay the ſame on along Table, with the Tron Ball hanging off the 
end perpendicular , as it did when the Inſtrument was in the Piece ;. then obſerve, 
whether the mark you made upon the Rammer head when it was in the Piece, be jult 
* upon the uppermolt part of the ſame, if ir be, the bore of the Piece lies neither to the 
right hand nor to the left ; but-if you findit any thing to the right or left hand, 19 
much lyeth the bore cither to the right or left, and the Piece in Shooting mult be or- 
dered and charged: accordingly. _ | To 
But .if 'you, would know whether the borelie more upwards or downwards, :then 
bend.a Wire at the very end,ſo that it being purt'in ar the.very;touch hole, mayiketch 


che 
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the bottom of the metal in the Chamber, ther holding it in that place, make a mark 
upon the wire jult eyen-with the touch hole, after draw up the wire until it ketch at 
the metal on the top of the Chamber, and holding it there, make a mark as before, 
the difference between the' rwo marks is the jult wideneſs of the Chamber, and the 
diſtance between the firſt mark and the end of the Wire (having half the Diameter of 
the Chamber.of the Piece ſubſtracted from it)will Ieave halfthe Diameter of the Piece, 
if the Piece be true bored; but if the Piece's number be more than halfthe Diameter of 
the Piece, the bore lieth roo far from the touch hole , andthe upper part of the me- 
tal is thickeſt, but if leſſer, the lower part of the metal is thickeſt or, hath moit 


metal. 


CHAP NXVL. 


Df the neceſſary Puſtruments foza Gunner, with 
lzveral other neceſſary things. 


| Maſter Guinner intending upon ſervice, ought moſt chiefly to be prepared with 
theſe Inſtruments, as Calabers, Compaſſes, height board, Sight Rule, -Gun- 
ners Scale, , anda Gunners quadrant to divide as well into 12 as go equal parts, with 
a Geometrical Square, to.make Montures; Leyels, heights, Breadths, Diſtances, and 
Profandities, (of which you ſhall read more in the Second Part;) alſo with a little braſs 
Leyel, Scales; Weights, Priming-Irons; Moulds to maksiCroſs-bar Shot for MuCſ- 
quets, a Book of Accompots,- andanlcon.wire or Spring, and. a Tranſome - to diſpart 
a Piece of Ordnance; that tke Tranſome' may go up and-down according' to the Dia- 
meter and-thickneſs of the Piece, let the Tranſom be long enough to reach the baſe 
Ring, fromthe touch hole. In the next place he ought to be.yery expert in the know« 
leds of cutting: out, makitig up; and finiſhing allſorts of Ladles,' Spunges, Rammers , 
Cartredges,. cc. For which*purpoſe you may. haye Recourſe to the foregoing Ta- 
ble. And-becauſe it may-ſomtimes happen: by reaſon of the ſteepneſs;badneſs: and une- 
venneſs of the way, you'may-be driven to diſmount and remount your'Picce;-e're 
you get up. to the top of:a- Hill ; rherefore::you mult carry with you a Gyan and a 
Wynch, - with all the appurtenances thereunto: belonging; as wind Ropes; an Iron 
Goats-foor, with a Crow; Pins,. Truckles, Pullies to help yqu ata.dead lift. 


— 
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The making of Rammers, Spunges, Ladies, 


and-Cartredges, Fozmezs, Carriages, Wheels , 


T2ucks &c,'With the Height of Shot fit fo2 any 


Þ: thebetter expedition of this work we have in the former Table - ſhewed the 
length and breadth of each Ladle, always remembring that you cuteach Ladle 
ſomewhatlonger, that is, allowing ſo much more as muſt be faſtned'to the ſtaff, or ſo 
much as the ſtaff goes within the Plate. I 
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The Buttons-or heads of the Ladles mult be near the height.of the ſhot. E 

For Spunges, the bottoms and heads mult be of foft wood, as Birch and Willow 
and.to"be one Diameter and three quarters in length, and three quarters or very little 
lefs of the height covered with Sheeps skin, andnayled with Copper nayles, ſo thar 
together they may fill the hollow. of the Piece ; Let the bottorns and heads of the 
Rammers be made of good hard wood, and the height, one Diameter of the Shox , 
and the: length one third” of the Diameter of the Shot. 
* To make Ladles for Chamber bor'd *Pieces, open your Compaſles to the juſt Di. 
ameter of rhe Chamber within oneeighth part of an Inch, Divide that meaſure in 
two equal parts, then ſet che meaſure to one of them, and by that diſtance upon a 
flat or paper draw a Circle, tht Diameter of that Circle is one fourth part ſhox. 
ter” than the Diameter of the Chamber , | Take three fifchs of that Circle for the 
breadth of the Plate of the Ladle. But for Cannon, the length ought to be twice and 
two third parts, to holdat twice the juſt Diameter of the Powder. As for Example, 
* The Diameter of a Circle drawn for a Cannon whoſe Chamber bore is 7 Inches, 
containeth ſix and: three. quarters, the. circumference whereof is 21 Inches s, and 
three fourth parts thereof 15 12}, and ſo much ought the Ladle to be in breadth, an4 
in length 18? parts. By this Rule you may make a Ladle for any Taper'd Piece. 

Take notice for a general obſervation, that a Ladle 9 balls in length, and two balls 
in breadth, will near contain the juit weight in Powder, that the Iron Shot tor any 
piece weigheth. 1 © | TBS So 
 - Laſtly; for Cartredges, they are generally made of paper Royal or Canvas. Take 
the height of the bore:of your piece withour the vent of the Shot, and cutthe cloath 
or paper of 3 ſuch heights, for the Cannon in length 3 Diameters, for the Culve- 
rin4-Diamerers, . for the.Saker and Faulcon &c. -half of the height of their proper 


bores;-and leaving in the mid ar the topor bottome one other ſuch height, ro make; 
bottomfor the Cartredge, cuttingeach fide foruhing larger for Sewing, glewing; 


orpaſting. them together ; you muſt have .a great care to augment the goodnefs of 
your.poywder, and likewiſe the heating of your Piece, and ſo augment or diminifh 
the quantity of Powder. - ee 3 

. -- Let your Former be-made to your Ordnance tothe height of your Shot, anda 
conyenient length longer than the Cartredge ought to be, and tallow-it over firſt that 
the paper. may ſlip off, andthen put your paper on your Former. If you make your 
Cartredge of Canvas; half.a Diameter more is allowed- for ſeams, bur if you make 
it'of paper,” half or three quarters of an- Inch: over-plusfor paſting.will: ſerve, be- 
ing lapt once about the Former, having the bottom fitted upon the end of the Former, 
which'muſtbe hard and: cloſe palted by the lower ſide of the Cartredge, then et the 
lower end of the Cartredge be paſted down hard round;about the botrom,and let them | 
be well. dryed before you fill them, -and mark them how high they muſt be filled. 

And if you have no Scales nor weights by you for Cannons, put two Diameters 
and a halffor the height the powder muſt come, for Culverin 3 Diameters, for 
Saker 3 and a half Diameters, for leſſer Pieces four Diameters of the Cylinder. 

For Carriages of Pieces of Ordnance for Land ſervice the Rules are given rhus, 
one and a half the length of the Cylender is the length of the Carriage, and in depth 
four Diamerers of the bore of the Piece at the fore end, in the middle three anda half, 
and at the end next the ground two and a half, let the thickneſs be the Diameter of the 
Shot, the wheels ſhould be one half of the length of the Piece in height, but for Sa- 
ker and Minion you muſt exceed the former proportion by one twelfth part, the 
Faulcon and Faulconet by one lixth parr., * 

The Naves, the Cheeks called Limbres, and wheels, are uſually made of Elm, but 
the Tranſoms, Axeltreees, Fore-Carriage and Croſs beams, are made of Oaken 
Timber. | 

| For drawing of Gunsby men in caſe horſes be wanting, there is uſually allowed 
| . ._ to every lixty, eighty, or a hundred weight of metal to one-man, according to the na- 
ture of the ground whereon they are to be drawn. | | 
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As for Sea Carriages,they areſo well known to every Carriage-maker that they need 
not to be ſpoken of. | 


As for firting Shot to each Piece, it 1s the opinion of moſt Gunners, that every Piece : 


of Ordnance ought to have its Shot within onequarter of an Inch of the Diameter 
of the bore;others do ſay ,that the one and twentieth part of the Diameter of the Piece's 
Cylender is more proper and correſpondent for all ſorts of Pieces whatſoever ; Eve- 
ry man may make choice of that which by experience he finds beſt. 


CHA P. XXX. 


HoW @ Gunuer ought to charge a Piece of O2d-= 


Aving ſhewed the compleat making of Pieces of Ordnance, and the preparing of 
powder and Short, with thedue allowance of powder fit for every Gun, with 
all che Inſtruments and Materials neceſſarily belonging to a Piece, as to Its Rigging 
and Loading; It remains now, that we £0 gs o Gke to work to charge a Piece, and 
order all things for the beſt conveniency, and that the leſs danger may follow 


when you come to Action or Service ; and for that purpoſe having planted your Piece | 


upon the plat-form,. have 1n readineſs powder, Bullets, Linſtocks, Scowrers, Ram- 
mers, and the relt of your things. Stick up your Linſtock to Leeward of you ; 
then ro work with your Piece, Firſt, cleer your Piece within with the Scowrer, 
and ſee that the totich hole be clear, and not-{topped , and ſoclear, that no dirt or 


flch be in the ſame; Then let him that is by to affift, (for a Piece cannot be man-. 
naged by leſs than two) bring the Budg-barrel with the powder juſt before the mouth: 
* of your Piece, put then your Ladle into the ſame-and fill ir, and if it be over-full, 


give it alittle jog, that the overplus may fall down again into the barrel; after this , 
put it gently 1n at the mouth of the Piece, eyen unti} the end-of the Ladle be thruſt 
up to the Britch end ofthe Piece ; then muſt you turn the Ladle gently and ſoftly ;and 


let it lie within the Chamber of che piece, drawing out your Ladle almoſt. ro the. 


Muzzle of the Piece, put it back againto takerp the looſe corns, whit were ſpilt 
by the way; and tobring them upto the Charge of powder; this done, the. Gunner 
muſt draw our his Ladle, and take out of the Budg-barrel a ſecond Ladle full, (by 
our former Rules given he muſt know the quantity of powder that his Piece will re- 


- quire) and fo puttingir in the Piece up to the former Ladle-full, then you may draw 


it out, and do as you did before , that no looſe corns may lie in the bottom of the 
Piece ; and in drawing out his Ladle, he muſt haye a care that he let not fall any powder 
upon the ground ; forit isa thing uncomly in'a Gunner, to trample powder under 
feet.Then take a wiſp of Straw,Hay, or any other thing,and pur it hard in at the mouth 
of the Piece, then turn your Ladle end for end to come to the Rammer, thruſt jt in- 
tothe Piece after-the wiſp, and drive it up with it, and it will carry allthe looſe corns 
which poſlibly may be ſcattered in the-Mold of the Piece ;. having driven the wad up 
to the powder, give it two or. three gentle ſhoves to make ic lie cloſe: only, but drive 
it not too hard leaſt you break your powder too-much,which would hinder its force; 
Thewiſp-orwad being cloſe tothe powder,draw out the Rammer and put in the Buller, 
which rowle gently-in the Piece pp. to the wad that wasbefore pur in_ro keep” up-the 
powder;the Shot being in,put ina ſecond wad after the Bullet,and thruſtjr aifohamets 
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; . . . . . * Ns PORE SOD ors 
the Bullet, Always remembring whilſt the powder is putting in and wadding up, one 


| be ready at the rouch hole and keep 1t ſtopt with his thumb, that no powder tly our 
at the rouch hole, butthat ic be likewiſe filled with powder, which may be ſupplyed 
out of his powder-horn. | | | 
The'Gunner that, Loads a Piece is to be very careful, and indeavour always not to 
ſtand before the muzzle of his Piece--whilſt ke is loading the Piece ;- but. on one (ide 
of the ſame, leaſta danger or miſchief might” happen ro him. And thus the Piece ha. 
ving its due Charge of Powder and Bullet, he mult cover the touch-hole with an Apron 
made of Lead, or for want of that, with dryed Sheep-skin ; then ler him level his piece 
and ſet away the Budg-barrel of powder with the reſt of his things, in ſome hollow 
place under the ground covered over ſafe ; he muſt then attend the Gentleman of the 
mr or other chief Commander, their Order or Command, before he Stye 
re. | 
Touching the Charges of Pieces, I have given full inſtrutions neceſſary there. 
unto, with the weight of powder and Shor for any piece. But to ſay ſomething 
here touching the quantity of powder, proper for a Load, we do find ſome dit- 
texence amongſt Authors ; Some whereof do maintain, that there ought to be allow- 
ed to every Piece for its Charge ſo- much powder as balf.the weight. of the Bullet , o- 
thers are of the opinion, that the more: powder is put into a 'Piece, the ſwifter and * 
farther the Bullet will ye, urging many reaſons to prove it. But experience, the 
Miſtreſs of this Art inftruReth us better, for it a Piece be loaden with two thirds of 
the weight of her Shot in powder, it ſends the Bullet or Shot going more ſwiftly, and 
will carry it farther, which hath been yerv many and -often times tryed, fo that at 
this time, 'tis without contradiQion. 
Again, others do maintain, that if one ſhould forcibly Ramme the Bullet, then the 
powder might take fire before ir caſt forth the Buller, and then would cauſe the Bul. 
letro- flye farther, than-otherwiſe it would do; bur you muſt conſider in- ſo doing, 
you cither endanger the breaking of the piece, or elſe the making it crookedand unſer. 
viceable; becauſe your ordinary Pieces will not bear ſo great a Charge of powder. 
This hath been tryed by the Sea {ide before his Excellency Prince Maurice, of famous 
memory, wherefirſ{t one and the ſame Piece was Loaden with ten pound of fine-pow- 
der, to ſee how far She would . carry the: Bullet ; the place being marked where the 
Bullet reſted. The Piece was loaden again with nine. pounds of powder which ſhot 
as far as when the Piece was Loaden with ten pounds of powder. Burt laſt of all, 
this\'piece of Ordnance being Loaden or Charged with 7 pounds of the ſame 
powder, it carried her Bullet further than the two former Shots; whence one 
may obſerve that a piece of Ordnance, may be oyer-Charged, and therefore a good 
Gunner ought to have a ſingular care to give unto his Piece her due meaſure and. 
Charge. | | 
ah nt I 


CHAP: XXXL 


Df the Office and Duty of a Gunner, With all his 
_. Properties, Endowments andqualifications, 
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TE that intends to bea Maſter Gunner, and would not abuſe himſelf nor othersof | 
"Ll the ſame profeſſion, muſt be qualified according to our InſtruRions follow- 
In 1 ULL» | | | | ay 6? ; ; | 
| \ > ne FHES be well skilled in Arithmetick, and to underſtand the Extraction of 


he $ ave knowledge in Geometry, according to our 
the Square. and Cube Roots, and to have knowledg ; Nc ton 
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Inſtructions in the ſecend part, whereby te may be able ro take heights, depths, 
breadths and lengths, and ro: draw the plot of any piece of ground, 'to make Mines 
| and Countermines, Rampars, Baskets of earth, and ſuch like things uſed in time of 
war, as well offenlive as defenſive. | | 
He ought moſt chiefly upon Land-Service to be well skilled in the making Plat- 
formers, with Defences, Troniers, Gabbions, Loops, Parapets of Earth, and Fag- 
gots of 23 or 24 foot high; two foot high of Earth, bed upon bed, unto eleven foor 
' high,. and after three foot Terra plene, to raiſe the Tronniers and Loops, ſo. that 
for the Cannon. it be three foot wide in the Barbe, and within twelve foot, wide, 
without the lower part thereof to deſcend Scarp-wiſe, the better to diſcover the E- 
nemies avenues and offend rhem more freely, for avoiding the blalt and Smoak and 
ruine it would'elſe make : for Culyerin two foot and a half within, and nine foot 
without will ferve ; and for leſs Pieces the leſs meaſure. | 
If the Battery be to be made with Gabbions, they being fiſſed with Earth withour 
Stones, moiſtnzd and Rammed 7 foot in Diameter, threeRanks between two Pieces, 
if the place will permit, - or two at leaſt; and three Rows alſo one before the other , 
ſetting one between two, fo that if one Rank will have three, the ſecond will have 
two, andthethird one, but it will-be hard tro make a ſafe Batiery with Gabblons , 
Cannon or Culverin proof. 
Concerning Plat-forms, Let the platform for a Cannon have thirty foot for reverſe, 
and 27. foot for a Demy-Cannon, and he ought to ſee that his plat-forms be . 
even, or riling one foot for 20 foot backward the better to ſtay the Reverſe, and ia- 
cilitate the bringing the piece when Loaden to the Loop. The platform ought to be 
made clean, that no ſtones or other things lye in the way for the wheels to'run upon, 
whereby may be hindered the true intent of his Shot. _ | 
He muſt + before any ſervice 1s, examine his Piecc . of its goodneſs or defect , 
according ro our former Inſtructions given in*this behalf, he muſt alſo be furniſhed 
* with all neceſſary things for his Artillery , the particulars thereof we have mentioned 
in the '29 Chap. but becauſe it rakes not up much paper we will repeat them here 
again, VIZ. Eg re £ | 
Wheels, Trucks; Axeltrees, Ladles, Ramimers, . Spunges, Worms, Tampions , 
height-board, Auger-bit; fitneſs and roundnefs of the 'Shor, Chane-Shor, Croſs- 
bar Shot &:c. | Canvas or {trong paper for Cartredges, Calabers, Compaſſes, Sight 
Rule, Gunners Scale, Quadrant, Scales, Weights, priming-Irons;, and Aprons 


ro cover the Touch hole. | 


Before he come upon Service, he ought to examine and prove the goodneſs of his 
Powder and Match, and examine it according to the Rules given where we treat of 
the Examination of the goodneſs of Powder. | 

A Gunner ought to be moſt careful to ſee that the Powder be placed ſafely from 
danger of his own, as alſo the Enemies , Ordnance, and to be furniſhed with artificial 
Torches ,. Dark: Lanthorns , with all ſorts of Fire-works ,- of Which you ſhall 
have a particular account in the Treatiſe of Fire-works at the end of this Book. 

He muſt have by him his Gyn and Winch, Hand-Spikes, Crowes , to mounr and 
diſmount Guns ar pleaſure as occalion may ſerve, alſo Coynes , Budge-Barrels , 
Powder Baskets to carry Shot to your Piece , to keep his Linſtocks well armed with 
S00d Match, | | 
_ Hemult alwayes have by him a Ruler, Scale, Compaſſes, to meaſure the Dia- 
meters or Bore of eyery Piece , and likewiſe thelengrh of rhe Cylinder within, the 
better to fit her with due Shot and Proportion of Powder. | \ 
| He mult learn by ſuch Inſtructions as we have. already given, the Names, 
| | Length, Weight, and: Fortification of every Piece about the Chamber, and ro cell | 

readily how much Powder is a due Charge for every. Piece, and what Shot is neceſ- 

ſary. How many Perſons mult attend in time of Service, how many Horſes or 

Oxen will draw a Piece of Ordnance , and in caſe they be wanting , how many men 
| will ſerve. How-many pound weight of Shot one man may drive before him ina 
* Wheel-barrow from. place to place. 
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T he Compleat G unner. 


A Gunner ought chiefly to Charge and Diſcharge a Piece af Ordnance Artiſt like. 
ant when he opens , or orders to be opened the head of a Powder Barrel | let ng 
Iron Tool be uſed thereunto for fear of taking or {triking fire, for that purpoſe 
therefore it is uſual to have wooden Mallets, which will prevent ſuch dangers, | 

Every Gunner before he beginneth to make a Shot , ought to conlider that a 
wad of Hay, or of untwiſted Ropes, will make the Shot ſhoot wide of the 
Mark; | 

He ought to conſider whether the Trunions be placed in their due place inthe 
Carriage , whether the Carriage have its due length , whether one wheel be not 
higher than the other , or whether one wheel doth not reverſe quicker or ſooner 
than the other , for theſe will cauſe the Piece ro erre, and to flioot wide of the 
Mark. | | | | | 

Every Gunner ought to conſider, that if his: Piece Iye point blank or under 
Metal , then he ought to pur in a ſufficient wad after the Shot , to keep it cloſe to 
the Powder ; for if it ſhould not be cloſe, great danger might follow , for if the Shot 
ſhould lodge any diſtance from the Powder , then in the firing of that Piece it would 
break off in that very vacant place between the Shot and the Powder, and ſo do 
dammage to himfelfor ſtanders by. If your Piece be mounted , you thenuſe no wad 
at all after the Shox. ; 

Every Gunner ought to have ſtanding by him ſome Tubs of water to wet his 
Spungesin, whereby to cool his Piece jn time of Service , as alſo to be ready upon 
occalton to.put out any Fire that might happenin time of Service. | | 

Every Gunner ought to try whether his Piece 1s truely bored or not; if it be not, 
he 15,to take it into conſideration , and to order his proportion of Charge, according 
to the thinneſt part of the Metal, ro preyent all danger. 

A Gunner ought to take his Obſeryation of the Mark or place he intends to dire& 
his. Shot to, juſt over the middle of the bore within the Piece , for by this means he 
may be able, by his Skill, to make a tyue Shot in a bad Piece, 

A Gunner, that he may the better dire& his Shor to the place deſired , ought to 
conſider the difference of the Metal of the Piece at Britch and Muzzle , and thereb 


truely how to diſpart a Piece , be. it. cither true bored or not. © Of diſparting 4 


Piece, I ſhall ſhew-how it may be done ſeyeral wayes in the following or ſecond part 


of this Gunnery ; where we come to the practical part of the Artin handling a Piece 


of Ordnance upon all occalions. 
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T HE.SECOND- PART. 


Lhe Deſcription and uſe of the Geometrical Qua- 
drant, fo2 the taking Heights, Diſtances , 
Depths, 8c. 7: 

DS ' 
Alrſt, you'muſt make a common ſimple large Quadra thus with 
ay your Ruler draw the Line A B, and Sch >; DiRgare ABin hn 
pra. Compaſſes uponthe'Ceter A.deſcribe the. Arch B D;'*then with the - 
EI Diſtance 'AB , ſetting'one foot 'of your 'Compaſſes' in B, ſet it 'off 
=2$6AJ upon the Arch B'D, and it will reach to L, divide the Arch BL 
into two _ parts and thatwill 'be at F; Thediſtance O L, being ſet upwards 
fromL, will reach:to D, ſothendrawing the Line A D., will make the Quadrant 

ABD, andthe ArchB OLD. willbe divided into three equal. parts ; now every 

one of thoſe parts muſt again. be 'divided into three equal parts , and every one-of 

theminto xrocqual parts , fo will your Quadrant be divided into -g0. equal parts , 

called Degrees, g; op i Tan 


; ” pp - Es Df 


> Df the Scale. 7 
From any part of theLines ABand A D, at equal diſtance from the point A, as at 


g and, raiſe two perpendicular Lines which will meet in the point. ys, which we 


divide here into, 12 ol parts , but may be. divided into 109 or a 1000 equal 
partsat pleaſure , and the more;parrs they are.divided into;, the more exa& will 
your work be;. let theſe Lines g ms andh. nz. be marked into the. Diviſions. from the 
point A, 115 al | mY HV; WE YEP? (FTIR TTY LBS RANA | 
Let poky lights of Braſs be placed upon the Limb of your Quadrant, at che. places 
cr _TCC MSIE ERC or Eb on 
Let the Diviſion upon the Line þ, z; being nexrrhe ſights, be termed right ſhadow 5 


the Diviſion upon the lide g.m, lefror contrary ſhadow. rigor Sug 2jh5 Neg3 tu ft 
Let a Line with a Plummer be fitted to your. Quadrartt falling, from the. Cens 
ter 4, as you fcc in your Figure, | wm . 
- s I» 
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CHAP. II. 


The Uſe of this Nuadzant in taking the Perpen- 
dicular 02 Direc Height, by help of the Suns ſha- 
dow. 


$6 the left ſide of the Quadrant Geometrically towards the Sun, the Thread 
and Plummet having their tree courſe, moving it up or down until both your 
ſights have received the Sun-beams z; then if your Thread be found in the twelfth 
part, all things that are upright or truly perpendicularly eleyated, are equal in 
height with their ſhadows. 

It the Thread with the plummet be obſeryed to cut any of thoſe parts next the lights, 
called rightſhadow, between #z and h, thenevery upright thing is more than the ſha- 
dow , by ſucha proportion as 12 exceeds the parts where the Thread was found, 

If the Thread fall upon} the firſt diviſion, then 12 times the ſhadow 1s the 
height, If it fall upon the ſecond Diviſion, 6 times the ſhadow is the height. If 
# fall upon the third Diviſion, 4. times the ſhadow is the height. If it fall on the fourth 
Diviſion, 3 times the ſhadow is the height. In the fifth Divilion twice and two fatths 
of the ſhadow is the height, In the lixth twice, in the ſeventh once, and five ſeyenths 
in the eighth Diviſion; oneand a half in the ninth, one anda; chird 1n the rearh; one 
and a fifth part inthe eleyenth; :ohce andche eleyerth parc of the ſhadow is che height 
on the twelfth-part;'-therrthetenfrh ofthe ſhadow is che heighic, as wwe ſaid before, : _ 

Orin fewwotds it may be done rhus}' Multiply the lengtiyof theſhadowby-1 4; rhe 
product divided by che parts'in which you foandthe Thread, yout quotient ſheweth 


But if the part cut be on the contrary ſhadow, : that is; if the: Thread fall betyyeon 
£ and »,augment then the length of the ſhadow by the parts declared by the plummet, 
and mi_ divideby 12, and the produd is the Altitude, 
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Example. 


—— theForegoing figure it is plainly to be 1 | | 
'Ol Pla perceived, when the figure falleth upon 
the 12 Divifion, the ſhadow iscqual with the thing ir ſelf; In thes of the righe, ic 
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is but half, in the 6G of the contrary it is twice the height, and fo to conc 
fide in the right exceeds the parts, ſo doth the Altitnde the ſhadow ; and the contrary 
in the contrary ſhadow, Behold the figute 6 where you will find re Thread Cutteth 
G parts of the contrary ſhadow upon the Quadrant, the ſhadow 33 C then Doing 216 
foot, multiply (asI have ſaid) the length of the ſhadow 210 foot by{ 6, the parts 
cut by the Thread, and it makes 1260, and: that divided by 12 riſeth 195, which 
is the Altitude of fuch a body, that caſts a ſhadow of 2 10 feet. 


Alfo the height of any-unknown thing may be known by taking the lengiit of irs 


ſhadow, and the length of the ſhadow of any ſtaff ſet upright whoſe length is known, 


ſaying, as the length of its ſhadow is to its height, ſo the length of the ſhadow of the 
unknown thing is to its height. 


lude, as the 
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= CHAP. IL 
Without Shadow 02 any Supputation by your 
-— Nuadzant - Geometrical, to take heights ap- 
_ - RAME-.. 1: n 
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F-- up ingeniouſly your Quadrant exatly made towards thething to be meaſu- 
gred, : looking diligently through both ſights backward or forward. as occaſion is 
giyen:, "until: you ſee the top, ſo ; af your Line or Thread fall juſt upon the middle 
or: 12 Divilion ; now if you meaſure your'diſtance from-you to the, foot of the Ob- 
Jet, which is the. point dire&ly under :the top, then have you the Altitude of the 
igheſt ſummitieto the right point or baſe in height equal with our ſtanding, adjoy- 
ning with it the hejght of your eyedowuwards. :- nl OE 6 
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CH AP; IV. 


With the Aidof two Stations to find out Jnap- 
Poachabie heights. 


dy ark two Stations going hither and thicher, yea, toward orfromithe thing you 
intend to meaſure, ſo that in the one place the thread may fall juſt in 12, and at | 
the other Station in 6 points of a rightſhadow; then if you double the Diſtance of 
both places, the Summitie ſhall appear from that parr of the thing meafured, which 1s 
equal in height with your Eye ; or if your ſtanding beeven with the Baſe, joyning 
to that double diſtance the height-of your eye, you have the whole Altitude from the 
ground, &c. Ifthe one Station cauſe the Thread to fall in 12, and the other in 8 of 
aright Shadow, then triple the Diſtance between the two Stations, ſo have you the 
height alſo: 'Or if the one be in 72, and the other in 90f right ſhadows, then qua» 
druple the diſtance, the one under 12, andthe other under 6 of the contrary. tha- 
dow, and the.place between both Stations is equal with that you meaſare , ever un- 
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deritanding from'your Eye upwards . 
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CHAP. V. 


How by the Quadzant,with Calculations, ſpeedi- 
_ Iyto find all Heights acceſſible, 


YEE Quadrant, as in the former Figure , handſomly.. elevated againſt or towards 
the thing. :to be meaſured, - perceiving through both ſights juſt the top, .mark 
well the Diviſion or points croſſed by your Thread, whether ic be of the right ſhadow, 
then multiply the diſtance between you and the foot of the Obje& by 12, and divide 
that Sum by the parts cut upon your Quadrant, which your Thread manifeſterh ; and 
the remainder is the height of the Obje& from your Eye, 
Qqq Bur 
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But if the Thread fall upon contrary ſhadows, work contrarily, that is, augment 


it by the part, and divide that Sum Dy 12;. Remembring ey | 

H b' "IER | 23, KC g ever to add the height of 
your eye downward to your quotient: fo have -our deſir SM 0 
qual with your ſtanding, y wa, "exo your getire, the Bak being e. 
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Example. 


Admit the Thread with the plummet note 6 parts of conttary,as you thay ſee inthe 
foregoing figure, the diſtance from the baſe A to your ſtanding B 115 foot multiplied 
by 6, ſo have you 690,which divided by 12 yieldeth 57 ©, foot ; to this adjoyn 5 foot 
(being the height of your eye fromthe ground) and ſo-find the Altitude to be 625 
foot. - TIES | 


To find what part of your Altitudeis Level with your Eye. 


Cauſe the Plummet and Thread to fall upon the ſide of your Quadrant where the 
Degrees begin, which you will find before in the Deſcription of the Quadrant tobe 
the fide A*B and then ſearching through the Sights that part,.chat which you can ſpye 
of your Altitude(the plummer hanging upon the ſaid Line A B)is leyel with your Eye. 
the height whereof from the baſe:compared with the Altitude of your Eye, diſcovc- 
reth the inequality or difference of the ome, that is to ſay, how much higher or 
lower the baſe of the thing tobe meaſured is thanthe ground at your Station, which 
difference,as y6u ſhall ſee cauſe 2dded'or ſubſtricedfromyour heights found asis be- 
fore declared , yieldeth _thoſt 6a 1y che true Altirade : And'thus you may be aſfured 


_ 


neyer to err, hoy unequal or uncyen ſb&tr the'grount'be. 


You 
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You may alſo by: two things'of-one length joyned thus in-a right Angle, findthe 
Altitude of any thing, 

Let: the end C be applyed to your Eye, theh go ; PR 
backward'or forward as you ſhall ſee cauſe, till you [4 
caf' eſpye the- top and Baſe of your Altitude by the _ 
Extreams A B ; andinſo doing, the diltancebetween Þ 
your foot and rhe Baſe is equal ro the height, with- l 
out adjoyning the Altitude of your eye , which 1n I 


all the reſt before ſhewed is required. Only here 
you muſt take heed foto couple AB and CD , that ! | LIP 
13, beholding the Altitude, your Line A B-may de- —— ———kp. 
pend perpendicular or parallel to-the heighr. ' In © E'l of 


like ſort may youmeterhe diſtance of any two things in ſight, and that exaQly, if you 
uſe diſcretion in placing A B, that it be always. parallel to the thing meaſured, which 
may ealily be done by help of a Line and Plummet upon the ſide AB. + -- Q, 


CHAP. VL 


Lo Meaſure the Diſtance any place is from the 
_ topht a Caltle o2 Wozk. SR Y 


> 
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*"" His' Work. is Performed as the former in the 2d. Chap. only here with a Plum- 
ÞZ met and Line we take the heighth or depth from the top of the Caſtle A,' to the 
foot ofthe Caſtle B, and ſuppoſe that to be equal to the diſtance. there taken, and 
the diſtance BC equal to the height, and then work by rhe Rules there given, and you 
will find the diſtance C B, . Thisis ſo plain there needs no Example. 
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T9 get the Length oz Diſtance of any place 02 
- Mark in light; be it never fo far, without Jn- 


{krument. | 


Ae many practices I find this the onlieſt way to obtain our deſire withour 
the help ofan Inſtrument, yet in this 1s neceſſarily required to have'ground e- 
'nough at liberty on one ſide. Then begin thus, at the beginning of your Length ſet up 
a ſtaff or mark that may be ſeen afar off , then go from it Orthogonal or Square-wiſe 
on which {ide you will 2o0ofoot, the more ground the better ; Pat up there a ſtaff 
alſo : now convey your ſelf to the firſtſtaff or mark,going back from it 300 foor,more 
orleſs, at your pleaſure,ſet up there a third ſtaff ſo, that rhe firſt mark or ſtaffand it a- 
gree:all 1h aftreight Line from your (ight to the fartheſt part of your length by the 
judgment of your eye ; now go {ide-wiſe from thence as far in a right Angle, until the 
ſecond mark offer it ſelf aright between the extream part of your lengchand ſight, and 
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there put the fourth ſtaff.. All this performed, ſeek out the diſtance between 'the Girl 
ſtaff and the Second, and that name your fr{t diltance ; then the diſtance between 
the firſt: and third, name your ſecond diſtance ; Again, thediſtance between the third 
and foutth ſtaff is the third diſtance. -Dedu@.your firſt diſtance from the third, © re. 
maineth the Diviſor ; then multiply your third diſtance by your ſecond, and the Pro- 
du& divide by your Diviſor, the quotient ſheweth the true- length from the third 
ſtaff to the fortreſs or mark deſired : for plainneſs behold the figure, 
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Example. 


Here this Letter A repreſents the Caſtle , being the diſtance to be meaſured , B is 
your firlt ſtaff ; C the ſecond ſtaff, differing from Bthe firſt Orthogonal 100 foor, 
D the third ſtaff, being diſtant back from the firſt in a Right line with the mark A 
I 33 foot, E is the fourth-{taff , running {idewiſe Orthogonally , or in a Square, 
from the third, until the fartheſt part of your length A, is perceived in a right Line 


with the ſecond ſtaff at C, and this diſtance D E let be 120 foot. Now by Subſtra- 
ion take 100 from 120, there remaincth for a Diviſor 20 , then multiply 133 by 
120, ſoriſeth 15960, which divided by 20, and there cometh 798 foot, the true 
diſtance between D and A, from which if you abate AB 133, there remainethB A 
your. propounded diſtance. 


-- But foraſmuch as this concluſion is to be done without Inſtrument; and here Or- 
thogonal motions ſidewiſe. is required, it ſhall be requiſite alſo to declare howan 
Orthogonal or Right angle is upon a ſudden to be made; ye ſhall therefore (accord- 
ing to Pythagoras's Invention mentioned among the Definitions at the beginning of this 
Book) take 3 Staves, Cords, or fuch like, making the one 4. ſuch parts, as the other 
is 3, andthethird 5 ; This done, conjoyn their ends together, and the angle ſub- 
tended of the longeft-ſtaffis a right , which firſt placed at B, andafter atD, directing 
one of his comprehending lidesto A , the other ſhall guide you to C and E ;, orif 
you deſire with more expedition to diſpatch, and not to tarry the proportioning of 
Cords, or ſuch like,to this Pythogarick Rule, take any 3 Staves, Sticks, or Threads, 
and conjoyn them,” making a Triangle, it matters not of what form or faſhion they 
be, then placing one angle thereof at B, turning one ſideto A, dire yourſelf (ide- 
wiſe to the other, alwayes remembring to place the ſame angleat D, and departing 
lidewiſe again in like manner, in all the reſt do as before is declared, Thus uling any 
mean diligence, yuo ſhall moſt exaRtly meaſure any diſtance, : 


-* 
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With Halbeards, Pikes, oz any Staves, having 
no other Jnſtrument, you may meaſure the 
Diſtance between any two Towers, Caſtles , 
02 other Marks, lying in a right line from 
you, not coming near any of them. 


Y Ou mult firſt (as we have declared inthe laſt Chapter) prepare a Triangle, with 
Joyning any three Staves, or ſuch like, together, which you muſt (at your 
ſtanding). place in ſuch fort, that one of the ſides containing the Angles, may lyedi- 
| rectly toward the Mark. : Then ſetting up a Staff, Pike, or other Mark there, depart 
fidewifſe, as the other (ide of your Angle ſhall dire& you, ſo far as you liſt, the more 
ground the better, and thereſet up your ſecond Staff or Mark ; then go directly back 
trom your firſt Staff (alwayes keeping it exatly between your ſight and the Mark ) 
as many ſcore-again, or Pike lengths, as you liſt, ſetting up a third ſtaff; this done, 
you ſhall place the ſame Angle you uſed at your firſt Staff now again at your third 
itaff, in all points as itwas before; the one lide of the Angle lying direRly toward the 
firſt Staff, the other (ide will ſhew you whither you ſhall go to-place your fourthStaff , 
tor paſſing fill ina right line with thar fide of your Angle;you ſhallat thelaft find the 
ſecond juſtly ſcitnated between you and the fartheſt Mark;-and there {er up'the fourth 
Staff,” then remove yotit Angle again to the ſecond. 5iaft, and placing there as be- 
. fore, the one ſide even with the ft Sraff, paſs on in a right line with the other; until 
you _ _ between your neareſt Mark andthe fourth Staff, and' there pitch 
up the fitth, | 
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Now you muſt meaſure how many Paces, Halbeards, or Pikes length, are between 


your firſt and ſecond, Staff, deduRing that from the diſtance between the third and 


fourth , and the Remainder ſhall ſerve you for a Diviſor ; then multiply your gi- 
ſtance between the ſecond and fifth Staff by the diſtance between the third and fourth, 
the produdt divide by your reſerved Diviſor, and it yieldeth inthe Quotient the trye 
diſtance between theſe two Marks. © See the foregoing Figure. 


E xample. 


Let AB be the two Marks , whoſe diſtance I would meaſure ; my {tanding place 
where I ſet up my firſt Staff, I ; in the niddle,my Triangle made of three Staves, Hal- 
berds, Bills, or any ſuch likethings, K LM , the Staves or Halberds of which I make 
my Triangle N , which I firſt place at C, ſecondly atD, thirdly at E; and note, 
at Cand D the ſcituation of the Triangle is all one ,. but at E it ſomewhat differeth, as 
you may behold in+his Figure, which I would bave you note, lelt haply you be de- 
ceived in your practice. | | 

C E thediſtance between the firſt and third , deduRed from D F the diſtance be- 
tween the ſecond and fourth, there remains H F your Diviſor ; which meaſured, ] 
admit 50 Halberds lengths, the diſtance between G E 30 Halberds lengths, the ſpace 
between DF 100 Halberds length , now 100 multiplyed by 30 produceth 3000, 


. which divided by 5©, leaveth in the Quotient 60. I conclude therefore the diſtance 


between A and B to be 60 Pikes lengths. 

'Fhis one thing is to be taken notice of eſpecially', that whatſoever you mete the 
ſpaceG E withall, that you uſe the ſame in meaſuring HF; and as for D F it matters 
not what you meaſure it withall , for your Quotient ſhall bear the ſame denomina- 
tion, -. Preciſeneſs is to be uſed in placing of your Triangle , and in meaſuring EG, 
and H F., : otherwiſe error may enſue .. eſpecially if D F be but a ſmall diſtance , and 


'the Angle at B very ſharp. There ncedcih in this matter. no further admonition, 


ſmall Practice will reſolve all doubts. 
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To meaſure the viſtance betweew.any tbo Forts, 
- Caſiles, 02 other plares, howſoever they be ſcitn- 
ated, though there beRivers-92 ſuch like Pmpe- 


- diments between , that you"tannot appzoadh 


nigh any of them; andthat withont an Jafrry- 


| Fncyour Angles, as before bath. been {ajd, be prepared<6f any three Staves; Zc. 


you ſhall firſt at pleaſure ſer up one Staff, and applying thereunto your Anglezn 


ſuch ſort ; that the one containing ide lyedireRly to one-of the Marks (which here 
. for diſtin&ion fake T will call. the firſt) go backwards too and frountil you'find yobr 
econd Mark preciſely covered with your Staff, noting whatpart of-che line or ſide 


ſubtending the Angle it cuts by your line viſual., andthere make a finenorchor mark 


upon that ſubtending Staff ; which dotie, you ſhall go ſidewiſe from the firſtereed 
Staff, as the ggher containing ſide of your Triangle will dire you, fo far as you "; 
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and then ſer up your ſecond Staff, yet paſs on from thence 1n a right line with that 


containing {ide of your Angle that riſeth from your Staves , and cometh ſomewhar 
toward the Mark, and go ſo far unti] you ſpy your ſelf jult between your third Staff 
and your firſt mark, there ſet up your fourth Staff ; then reſort to your Angle again, 
and ſtanding behind the ſecond Staff, note whither a righr line from the Angle to that 
notch ( before made on the ſubtendent Staff or {ide of the Triangle) will dire& you, 
for that way preciſely ſhall you go on until you come 1n a right line with the ſecond 
and third Staff, and ere& there the fifth. Staff , this done , meaſare the diſtance be- 
tween the ſecond and third Staff, reſerving that for a Diviſor; then multiply. your 
diſtance between the firſt and third Staff, by the diſtance between the fourth and fifth 
Staff,the produd divide by your reſerved Divifor, andit yieldeth in the Quotient the 
true diſtance between the two marks. 


| Example. 


Let A B be the diſtance Iwould knowygC my firſt Station-where the firſt: Staff is 
erected , I my Triangle made of three Staves , and placed at the StationC, 'dire&ed 
with one of the containing ſides to A, which is the firſt. mark ,:as you:may tee: in-.the 
Figure, and with the other ſide to.-D and E'the ſecond'and: rhird/Staves ; H isthe 
notch or mark upon the {ide ſubtended/ to the Angle ;: where the line: viſuatfromiC 
paſſeth to the ſecond mark B ;my Triangle now. FE ſcituate at D; asivwas beforeat; 
the one contained (ide lying even with the ereRed 'Staves , rhe other dire&editb'imy 
fourth Staff F, placed in a right line with F: the third: Staff) :and:A rhe firft: mark; 
Again, my line viſual proceeding from D to H, the notch in the- ſubtended fſideiof 
the Angle isextended to my fifch Staff G, ſcituated/exatly between E thethird'Staff; 
and B the other-mark : This done; -I meaſure-the- diſtance between/ my ſecond and: 
third Staff, finding it 20 foot; -likewiſebetweenthe fourth and fifth Staff;; and find-it 


72 foot ; finally between the firſt and third Staff 65 paces; ſo that according-to the - 


Rule before given, multiplying 65 by 72, I have 4680. which divided by 20,yieldethr 
in the Quotient 234, and ſo many pacesisthere between A and B. 

I have not fet out the Figures in juſt proportions anſwering to theſe numbers , for 
that is not requiſite, but in ſuch form as may beſt open and make manifeſt the ſcituation 
of the Staves and Triangle, wherein conliſts all the difficulty of this Practice. 1 +116) 
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CHAP: X 


HoW you may readily find out the diſtance to any 
Lower, Caſtle, Fozts, 8c. by help of the fozmer 


ES the Quadrant be made upon a ſquare Board as is there marked ADB Q. Ie 
D B be dividedinto go Degrees or equal parts ; and inſtead of the 12 equal 
ns , or right and contrary ſhadows, y mand hy, let the two lides D Q and 
Q be divided cach into 1200 equal parts, er as many as you pleaſe, and marked 
from the Center A, and haye a Ruler or Index to be moved round upon the Center A, 
having two ſights upon it, ſer juſt upon the feducial line of the Index , and let it be 
divided into ſuch equal parts astheLymb BQ , or DQ. 
Let this Inſtrument thus fitted be handſomly placed upon its Staff, or otherwiſe , 
lay the feducial of your Index upon the beginning of the Degrees of the Quadrant , 
and turn your whole Inſtrument (the Index not moved) till you may eſpy through 
; the ſight your mark, then remove your Index to the contrary ſide of the Quadrant, 
placing theline feducial on the fide line where the degrees end, and look through the 
lights, and in that very line ſet up a mark a certain diſtance , the farther the better, 
this done, takeaway your Inſtrument, and ſet up a Staffrhere , and remove the In- 
ſtrument to the mark you eſpyed, ſet your Index on the beginning of the Degree, 


moving your whole Inſtrument , «ill you find through the Sights the Staff ar the fir 
Station , then remove your Index (your Quadrant keeping its place ) till you may 


againeſpy through the Sights your mark ; which done, note the Degrees cut by the 
line feducial, and then work thus, upon'ſome even: ſmooth Superficies,. whether it 
beBoatrd, 'Plate,: or Paper : Draw firlt a ſtreight line, and open your Compaſſes to 
ſome. ſmall- diſtance, ;call that ſpace a ſcore , and make ſo many ſuch diviſions upoti 
your;Line as there is:ſcores between your Stations ; then. upon the. end of your line 
raiſe a perpendicular,” and fixing one foot of your Compaſſes at the: other end, open-' 
ing it-to. what- wideneſs you pleaſei, draw.an Arch riling from the fame line that 
repreſerits your Stationary diſtance ;, and dividingit into go equal parts or Degrees 
(as you was taughtin-the making your Quadrant.) . extend from the Center to the 
number of Degrees cut by your feducial line, a right line , until it concur with the 
perpendicular before crected;then ſee how'muchi;of that ſpace (which repreſenteth the 
ſcore individing, youv.Stationary diſtance). is contained inthe perpendicular ; fo may 
ſcore is the mark off from your firſt Station , and by dividing the Hyporhenuſal line, 


F 


you may find the Diſtance from the ſecond Station... 
CY "Ny Exe Example. | 


A: the firſt Stationg; C the ſecond, D the mark,” A C 8o paces ,- Degrees of the 
Quadrant cut bythe line feducial at the.ſecond Stationis'71 d. z:,'and:His the unity 
or meaſure repreſenting one ſcore, 'E F 4 parts, GF1Ii2, GE I27, or there- 
abouts ; Thus may you conclude the mark to be diſtant from the firſt Station 12 ſcore 
paces ; the Hypothenuſal line or diſtance of the mark from the ſecond Station, 
I2 ſcore and 13 paces. = es 


See 
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See the Figure. 


me mm. 


To perfoun this Wozk by Calculation. 


In the foregoing Figure , Bis the place to be meaſured, A the mark where I firſt 
diſpoſed my Inſtrument, from it F go Orthogonally to C,the Index ſuppoſe cuts there 
400 igrhe right hide of your ſquare ; the diſtance berweca B and C, I have ſuppoſed 
' 8opaces ; wherefore multiply r260by 80,and-there cometh 96000, whtch divided by 
400, declareth unto- me 240" paces , the rrue length from A-toB. Or by dividing 
1440000, the ſquare of 1200, with 400 the parts cur , you ſhall produce in the 
Quotient 3600, your proportionable part found by the Rule of Reduction , which 
augmented in 80, yield®ha88600, and that divided by 1200, bringeth in the Quo- 
rient 240, which is the lengrh. A B agreeing with-the former operartton. 

But if you would find: CB,or the Hyporhenufal line,being rhe diſtance between the 
ſecond Stationand the mark ; then by the former Table of Squares, or with your Pen, 
find the Square of A C, andthe Square A Bthe diſtance already found from the firſt 
Station , theſe rwo Squares added together , the Square Root of that Sum is the di- 
ſtance C B, viz. 253 paces ; or if the Sum of the Square of AB and A C be ſought 
for in the. Table of Squares, you will find againſtic 253 paces, the length of C B, 
which was to befound , forthe Square of AB more, ACis alwayes equal to the 
Square of C B, and the Square of CB leſs, the Square A C 1s equal to. the Square 
of A B. 
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CHAP: 2. 
To meaſure the diſtance between any two marks 
that iye in one right line from the Eye. 


TY may be, reſolved by the former Propoſition , meaſuring how far either. di- 
| ſtance 1s from your ſelf, and then dedud the one from the other , or thus, another 
way, the {de of your Geometrical SquaredireRed towardsthem , depart Orthogo- 
nally, as is before declared, x00 0r 200 paces at your pleaſure , but the oy the 
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better; then place your Inſtrument again , turning the fide of it towards the fir 
Station , remove then the Index to either marks, noting what parts at either place 
the Index doth cut of the Scale ; and if the Index ar both rimes falls on the left (ide 
dedut the leſſer from the greater ; with the number remaining , augment this di- 
ſtance between your Stations, and dividing by the whole {ide of the Scale , your Quo- 
tient is the diſtance. If the Index fall on the right ſide at either time ,then muſt you b 
the Rule given in the Ninth Chapter, reduce chem into proportional parts ; or if at 
one-time it fall on the left ſide, and at another time.on the right , then ſhall you on] 
reduce the parts cut on the right {ide ;" which dones deduct as before is ſaid, the leſſer 
from the greater, and with the remainder multiply your diltance Stationary, the pro. 
duct divided by 1200, yieldeth how far onemark is beyond another. 


Behold the Figure. 


LES. 


- 


=2-aJ 


_— : 
— 
: . 


= 


IRIS 


— —_ _— _ __ 


|\— 


_ 


WW 


[[[= | 


II! 


l 


Example. 


Admit AB the marks in a right line from C your firſt Station ; D the ſecond Sta- 
tion Orthogonally ſcituated from C, where your Square being placed , ſuppoſe your 
Index firſt cut 800 parts on the left ſide; and after goo parts on the right {ide ; you 
muſt divide the Square of 12co by goo , as was taught in the former Chapter 
fo will your Quotient amount to 1600, from which if you withdraw 800 , the parts 
cut on the left ſide, there will remain $00, which multiplyed by 200 paces , the di- 
ſtance Stationary C D, there amounteth 160000, this divided by 1200, yieldeth in 
the Quotient 133 2; therefore the diſtance from A B, your mark, is x 3'3 paces, 1 foot, 
and 8 inches, | 
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CHAP... NL 


To meaſure the Diſtance between any two marks 
lying in one plain level gzound, howſoever ſcitu- 
ated, Without Arithmetick. 


T His at two Stations may be done, as we haye done before; but we will here ſup- 

poſe-bur one Station', knowing the diſtance from that Station to each place , 
and the Angle it makes with each Station ; then by help of a pair of Compaſſes, and 
any line of equal parts , this is moſt ealily wrought, as is well known to ſmall Practi- 
o_ in this Art , it being alſo the 4th Queſtion in Right-lined Oblique Tri- 
angles. | 

| did intend to ſhew the working. of every: o0nejof theſe Queſtions by Logarithms ; 

but conlidering a Gunner hath-net-alwayes ſuch-Tables by him (and if he have them 
and underſtands right-lined Triangles , doubtleſs he may eaſily apply them to this 
work ) Itherefore thought what I have done in this caſe to be ſufficient. 
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. CHAP. XII 


The Deſcription-of an Juſtument , whereby to 
plot out any Coaſt, Countxy, City-o2 Garriſon, 
and to take the diſtance to” every Remarkable 


$64" 4 


TT Inſtrument is four ſquare , with a Circle in the middle; divided into 360 


Ou muſt aſcend ſome high Tower, Hill, Cliff , or other place, from: whence 
you may .commodiouſly behold on every part thoſe places you intend-a Plot, of, 
there ſet up Four Inſtrument ypon its ſtaff ,- and-in ſuch ſort-place it by. help,of your 
Needle, that the four' Semi-Diameters ſtand due. Eaſt , Weſt,, North;, - and. Squth:; 
then turn your Index to Town, Village ,:Haven', Roa@,; or ſuch like , eſpying 
through the Sights the middle or moſt notable mark inthem,! noting. withall .in a Ta- 
ble by it ſelf the degrees cut; by the Index in your Inſtrument', - which we call. the 
Angles of poſition, and ſo make a Table of-the firſt Station... Then ſearch out 
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with your Eye, viewing round about, ſome other lofty place, from whence you may 
behold again all theſe places, for that ſhall be your ſecond Station , and turning 
thereunto the Index of your Inſtrument , note what degree it toucheth ; this done; 
remove your Inſtrument thither, and place it in all reſpects as *twas before, and turn- 
ins the'Diameter or Index of your Inſtrument to every place , eſpying through the 
Sight all ſuch marks as you ſaw before , noting again the degrees cut , or Angles of. 


' Poſition, writing the names of every place , and its degree by it; ſo have you a 


Table alſo of-your ſecond Station; with theſe Tables you ſhall reſort ro ſome plain 
{mooth ſuperficies of Board, Parchment, Paper,. of ſuch like , and thereon deſcribe 
A large Circle, divide it into 360 degreeg; like 'to the Circle of your. Inſtrument , 
ther from the Centre thereof to every degree tioted-ih your firſt Table, @tend ſtreight 
lines; writing upon-every one of them the name of his-place; and upon that line that 
repreſents your ſecond. Station fix one foot of your Compaſſes, opening the other at 
pleaſure ;afiddraw another Circle, and divide it alſo into 360degrees, and fromthe 
Center thereof exrend right lines to every degree noted-in-your ſecond Table, writing 


_ as before upon every one of them the name of their places or marks; finally , you 
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ſhall note diligently the concourſe or croſſing of every two like lines, making thereon 
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| a {ſtar or ſuch like mark, with the names of the places thereunto b 


— — 


che Cen: ers of your Circles into ſo many equal parts or portions as there are Miles, 
'Furlongs, or Scores,. between your Stations; then opening your. Compaſles to one 
of rhole parts you may meaſure from; place to place, alwayes affirming ſo many 
Miles, Furlongs, or Scores ' (according 'to the denomination of that one part where- 
unto you opened.your Compaſles,) to be between place and place, as you find by mea- 
{urins there are parts. | b | 


E xample. 


There 1s a Sea Coaſt having ftindry Harbours, Towns, Villages, Caſtles, and ſuch * 
like ſcituated rhereon, whofe-Plotin due proportion I require, with the exact di- 
| ſtances of every place one from the other. - + | 

Having therefore elected a lofty-feat , from whence I may behold all theſe places 
(my Inſtrument ſcituated as,is deglared) removing the Index to a Caſtle that is far- 
theſt , being a Caſtle ſtanding inthe mouth of a Haven , having received it through 
my. Sights , the line fiducial of my Indexicutteth 3odegrees; then I remove it ro the 
next, being a Village or Fiſh Town, and the Index cutteth 5o degrees , and ſo round 
toallthe reſt, and thus I ſhall have the Table of my firſt Station, as followeth, 


The Table of my. firſt Station. 


Eo i OE; | Lakhs Deg. 
The Cafth, Loo ie ynmG__—G—_———qzzcqt KEI 
The Village, —————per———T—_——_T— ——5O 
The City. ——— — Wm - —7 
The Eaſtern Head of the Bay. —_ — mr nnnmmnnmmnmmnns — 95 
The Weſtern Head of the Bay——————— ——— _ _—_— 
DONT In mere yy) —m—_— 


The Fort within Land. —— 
This done, I behold another Hill or high place ; from whence Imay in like manner 
view all thoſe places,/ and turning my Index thereunto., I find, the Line fiducial 
lying upon 180 Degrees ; then carrying my Inſtrument thither, and placing it in all 

| points there , as it was at the firſt Station , I turn my Index again to my firſt 
 Markor Caſtle , and find it ro cut in 15 Degrees, at the ſecond 25, &6. as you may 


ſee inthis ſecond Table. 
The Table of my ſecond Station. 


Deg. 
The Caſile. — f- hy roms Weeds res | Si 
The Village. 5 _ AIDS IKE POET cp ans _ —25 
The City.——- rn nes ne ; _ 40 
The Eaſtern Head of the Bay. | mmm mmm mmmmmmmmmnunmnenn——— 50 
The Weſtern Head of the Bay,——————— | -55 


The Fort within Landon —_—————————— $0. 


With theſe Tables T repair toa Paper, Parchment, &-c. and by the former Rules 
draw the Figure following, © es | REST 
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Having thus compleateqd rony Dlot., and found the diſtance between A and B to be 
"Ip 5 miles,make a Scale according to that dittance divide it into miles and parts,and with | 


it you may meaſure your diſtance from place to place , or rhe diſtance from any 
of your Stations to each place, according as you have occaſion. | 

Thus paſting or changing your Station , you may make ſeyeral Plots , containing 
the true proportion and diſtance of Towns, Villages , Ports, Roads, Hills, ' Rivers, 
and all other notable places throughout a whole Realm, 

Thus I ſuppoſe we haye writ all ſuch propoſitions of meaſuring of heights,diſtances, 
and profundities, &c.- as may be neceſſary to our work. We will next come to the 
more Practick part,of mannaging aPiece of Ordnance to'do the beſt Service. | 
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'The Deſcription and uſe of the Gunners Scale. 
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T_T Scale is made according to the Diameter of our Eg!:ſh Ordnance, not above 
; $-inches long , being the Diameter of a Cannon Royal; they are generally 
made of Box, Pear-tree, or Braſs, any well ſeaſoned Wood that will not warp may 
ſerve : Upon one ſide I haveſet the names of all ſorts of Ordnance;;; and -in'the Angle 
_ of meeting with the names, is the Angle at the Bore; and-between that and the next 
leſs Diameter, is the common length of ſuch a Piece ; and'upon the ſtep of bredth is 
the number of paces theſe Pieces ſhoot point blank , and right in the Angle of meet- 
' 1ng, betwixtthe two Diameters ,. with the Angle of meeting with the names,1s firſt the 
weight ofthe Gun, the breadth of the Ladle , the length, weight of the Charge of 
Powder, the Diameter of the Shot, weight: of the Shot, and a line of inches, and tenth 
parts of an inch. The Backſide is alſo divided into inches and quarters of irches, and 


over them ts ſhewed the weight ofevery Iron Shot anſwerable to thoſe inches,with - 
fs 4 weight 
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weight of the like Bullet in Lead and Stone . each being diſtinguiſhed: You may alſo 


if you pleaſe have upon this lide the Gunners Quadrant, and ſuch other things as 


ou ſhall think fit , as- you may ſee 1n this Figure following , where all things are 
diſtinguiſhed by their Names, and need no more Explanation, 

You will obſerve by this Inſtrument,that the Ladle is but 3 Diameters ofthe Shot in 
length, and } part of the Circumference, from the Cannon to the whole Culyering , 
and the charge of Powder will be found'to be about 2 Diameters of the Piece ; from 
the Culyering to the Minion, the Charge may fill 2 Diameters and a half, and from 
the Minion to the Baſe 3 Diameters, but of this matter we hive: ſpoke at largein the 
firſt part of this Book ; but there having left out the Table of Periors and Drakes , I 
thought good hereto inſert t. h | 


4 neceſſary Table of Periozs and Dzakes pzopoztioned. 


CHAP. XV. 


HoW to make a true Diſpart of any true bozed 


Diece of O2dnance. | 


f Now firſt, that to diſpart a Piece of Ordnance , is no otherwiſe than to bring 

the Diameter at Muzzle to be equal to the Diameter at the Baſe Ring ; in true 
founded Ordnance, half: of the Diameter of the Cylender isthe difpart ; but more 
generally it may be done thus, Gird the Piece round about the Britch' with a thred , 
after do the like” by the Muzzle Ring, lay theſe two: ſtrings ſtreight upon a Table at 
length, 'and make two marks for the lengthof each ftring., divide the diſtance betyeer 
each of theſe two marks into 22 equal parts with your Compaſſes',, and 7 of them are 
their Diameters;.then meaſure how much each Diameter is in letigth,and ſubſtra& one 
Diameter from the other, rhen take the juſt half of rhe difference, and that is the rrue 
diſpart of your Piece in inches,” and part ofaninch. 

But theſe Diametersare better-and more artificially taken with a'pair of Crallipars,a s 
we have ſheryed before in taking the Diameter of a Shot,and ther! meaſured upon your 


Scale of inches and parts; will give youthe true Diameters of che"Pieceboth at Britch 


and Muzzle; with which'work as above. - | Ef 
Alto you may find the true difpart of a Piece thus ; Put a ſmall Wyer or priming 

Ironinat the Touch-hole of the Piece to the bottom'of the, Concave ; rhen mind what- 

part of that Iron iseven with the Baſe Ring; atid make a mark there; then take it out 


Names of Height of the |Length in | Weight in Weight of Length of| 
Pieces. - _. |bore in inches. | Diameter. | met.pound. | Powder, . | the Ladle, 
Canon Perior. 9.10. 12; 8 3500 {[3, 3;4 3 
D. Canon Drake. 6 l 16 3000 9 pound. 45 
Culvering Drake. | 5: I6 2000 5 | bl 
D. Cul. Drake. | 4+ 76, -» :þ-+* 1500: |35 4. 
| | ——_— | anno Lo RS ado 
Saker Drake. 3* 4 IS .I200 (2 as 


and apply it to the Muzzle , and place jt pon the lower edge of the Concave of | 
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thei Pieceas upright as you can, and mind what part of the Iron or. Wyer is even with 
the upper: part of the Muzzle Ring, and there make a mark; for the difference berween 
theſe rwo-marks!,.is the true diſpart of the Piece :--or: after you have placed your'Iron 
upon the Muzzle as before, cauſe a diſpart to be raiſed ſo high as that mark-which was, 
madeuponthe.Ironwhen'twas put down the Touch -hole. Adi thy ot 
If:frormn' the top.of the diſpart .a fine thread or line becerried to the Muzz 
youwillſee how. high you, may make a' diſpart at the Trunions, neo all tick 
-.: Or thus. a diſpatt.may be made at the Trunions ; :lay a peece of ſoft Wax'upon: 
the Trunions ; andlet onGxaile it high, of depreſs it, until that the Meral at the top of: 
the Baſe Ring, the Wax between the Trunions, .and the diſpart of the-Muzzle,: be all: 
three of one height preciſely ; bur the former way with: a thread 'is-more exaR.: 

ADPiece of Ordnance may be diſparted thus ; take two ſticks (each of them muſt 
be longer than the Piece ) and alſo make a Plummet of Lead to hang in a ſmall thread 
made faſt ro one end of the ſtick , which lay croſs the top of the Baſe Ring, to and 
fro , until the Plummet'deſcending from the end thereof, may jult rouch the (ide of 
the Metal of the ſaid Ring ; then keeping faſt the ſtick in that place, hang your Plum- 
met down by the other ſide of the'ſtick, until ir on the otherſide juſt royuch the Metal of 
the Baſe Ring ; when you have done, cut off the ſtick-jult in that place by which the 
Plummet deſcended, perpendicularly, and this length is the juſt Diameter of the Baſe 
Ring ;. after this manner youmuſt proceed to take the Diameterar the Muzzle." Then 
laſtly , ſet-theſe two ſticks together even at one end , and mark their difference in 
length or height., forjult half of that difference is the diſpart of that Piece. 

I would adviſe .all Sea Gunners upon ſome occaſions to uſe Diſparts between the 
Trunions of their Pieces, made of a jult height, on purpoſe to ſerve that place, by the 
method we have even now preſcribed; -and-let them be ryed about the Piece. with a 
rwine;! becauſe elſe at every Shot they vill be © ſeek , when upon a ſuddain they 
ſhould uſe them, and they will much avail and ſtand them in grear ſtead. couldexpreſs 
other wayes, only I think theſe ſufficient, 


le Ring Al 


CHAP. XVI. 


How to give Level with a Piece of O2dnance to 
make a Shot at any Dark aſſigned. 


dE your diſpart on'theMuzzleRing , juſt oyer the Center of the month of the. 

J. Piece, which you may beſt do by putting a ſtick croſs: the bore, and dividing 
it into two. equal, parts; then with. a Plumb line hanging over the mouth of the Piece, 
being guided by the divided ſtick, you ſhall have good aim'where to ſer your Diſpart ; 
this being done, g0 to the Baſe Ring; , if the Piece be true bored , then find which is 
the higheſt part, and middle' of that-Ring,; but if the Piece be not'true bored , then 
find which part of the Baſe Ring is juſt over the Cylender, and take that for. yourtrue. 
line : when you have 'found out the'diſpart, and:placed it , and alſo found what 
point in the Baſe: Ring is to anſwer to .it-, then make' ſome very (mall mark on the 
Baſe Ring in that place , hold your head about two foot from the Baſe Ring, and there | 
you may beſt obſerve, as the Piece is rraverling, when you are in a.direc line with. 
themark ; this done, give one of your men order to raiſe and fall the Piece with his 
Hand-ſpike as youſhail appoint him, until you can, holding your head two foot from 

. the Britch of the Piece, with youreye perceive the mark at the Baſe Ring, and che 
top of the diſpart in a direc line with the mark you muſt ſhoot at, atthat inſtant ſtop 


the motion of the Piece with a Coyn, that it may remain as you have directed1t ; rhen 
. Prime your Piece, and give bre. FE, | | Before 
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I be Compleat Gunner. 
Before you place your Diſpart , you are to take notice whether the ground be 
Level whereon the Wheels of the Gun ſtand , or if they be not one higher than the 
other, and if the Trunions ſtand juſt over the Axeltree of the Wheels or no, whether 
one Trunion lye higher on the Carriage than the other : whether the-Gun be truely 
placed in the Carriage or not , thart is, that it be not nearer one (ide than the other : 
whether the Carriage be truly made according to the direQion we have already pre- 


ſcribed in the firſt part ; wherher the Axeltree be placed juſt croſs the Carriage 
or not. | | 


'CHAP. XVII 


H9W, if a Shot do carry to the right 02 to the left, 
unver 92 over the mark, by reaſon of ſome known - 
fault, to amend it in making the next Shor. 


” 'DC—_—E___ ———_ —_— 
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| & Fter you have made one Shot, and find the Piece carry juſt over the mark, 
then do all that has been taughr again , and when your Piece Jyes. directly 
againſt the mark , obſerve howrmuch the laſt ſtroak of rhe, Shvs-is-above the mark , 
ſo much longer make your diſpart, that «he «vp-ofitmizy'be juſt ſeen from: the Britch 
of the Piece, in-a directiine-withthe ſtroke of the Shot; when it is 'of: this length , 
then level your Piece with this new diſpart to the afligned mark ,: Give fire; and 
without doubt it will ſtrike the fame. | i = 
| If the firſt Shot '{trike- under «the mark , then bring the. Piece: in all points as 
before to paſs, mark how much of the diſpart is over the {troke of the Shot, and cur it 
juſt ſo ſhort, as being at the Britch you may diſcern the'top'of it , with the mark on 
the Baſe Ring and ſtroke of the Shot in a juſt right line ; and -when' you perceive it is 
of ſuch a length, level the Piece to the aſſigned mark, as at the firſt; rhen Prime and 
Give fire. | 
If the firſt Shot ſtrike on the right hand of the mark , to mendit you muſt leyel 
the Piece as formerly ; you ſtanding behind the Britch of the Piece," obſervethe ſtroke 
of the Shot over the diſpart , and that part of the Baſe Ring as you at that inſtant 
look overin a right line towards thediſpart, and the ſtroke of the Shot, ſetup in that 
place a Pin with a fittle ſoft Wax on the Baſe Ring, ſo this Pin will be in a right line 
with the diſpart and ſtroke of the Shot : This being done, level your Piece to the mark 
aſſigned by this Pin and thediſpart , and without:queſtion you will make a fair Shot , 
for when you level by the Metal of the Baſe Ring where the Pin is placed , and the 
mark of the Piece ſtanding at that dire&tion , Jook over the top of the diſpart from the 
notch in the Baſe Ring,and you ſhall findit ro lye juſt ſo much to thelefr,as the former 
Shot ſtruck to the right , fromthe affigned mark, which ſhould in all likelyhood now 
ſtrike the mark. OE Oe Th OT SP OV SR DOR IN OS , 
But if a Shot be-both too wide:and.too low ;, then,you muſt uſe both the direQions 
above taught ,'to make the.next Shot : firſt regulate the diſpart by cutting it ſhorter, 
according as the Shots mark isloyyer.,than . the ' aſſtigned:mark ; when this is done, 
then proceed to my dire@ions to ;mend ſhooting wide, 'and: theſe. things performed 
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with care and diligence, cannotichooſe but mend a bad Shot... 
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; T he Compleat Gunner, 


"CHAP  XVUL 


Of ſhooting at Random at aMark beyond the right 
line of the Pieces reach, 02 right Bange of a 
Shot; and the way of framing a Table of 
Randoms, by help of the Gunners Muadzant, 


Or the effeting of this matter , we muſt have a Quadrant with a' Thread and 
Þ Plummet (which is deſcribed in the farſt Chapter of this ſecond Section). to one 
{ide ofthis Quadrant; ſo that one end of the Ruler may go into the Cavity of the 
Piece, andlet a Piece of Lead be faſtned to the end of the Rule, to make it lye cloſe to 
the bottom of rhe Metal within , the Quadrant banging without, and the Plumb-line 
ſwaying or hanging down from the Center of the Quadrant, perpendicular to the Ho- 
rizontal. line, for rhe Quadrant being thus placed, you may mount a Piece to what 
degree you ſhall find fit to ſhoot by. 

Now every one that will learn to ſhoot at Random, muſt draw his Piece on a leyel 
ground , where firſtſhooting leyel ; he muſt obſerve that diſtance in feet or paces, 
then mount his Piece wo one degree , and mark where that ſhall graze ; thus findin 


the diſtance of every degree from thc 1<«l + the tenth degree , by theſe diſtance; 


make. a Table , to which annex the degrees againit rhe diſtance; by which Table 


you may (uſing the Art of Proportions) find how far another Piece will convey her 


Shot from' degree to degree, and in Loading your Piece for this work you muſt haye 
vour Powder exactly weighed , and likewiſe the Wad , and let the Piece cool of it 
7aif and this you mult do every time , and f the Piece be mounted,there needs no Wad 
after the Shot z alſo you muſt have a ſpecial care of the ſtrength of the Powder , and 


let the Powder equally, and with the ſame force and ſtrength be preſſed home, as near 
as poſlible you may. 


CHAP. XX. :; 


An effectual way to make a Shot out of a Piece of 
D2dnance at Random. 


E that intends to be expert at theſe things , ought principally to endeavour, at 
one time or another , to obtain, ſo much liberty of his Superior Comman- 


ders,as to make two,three,or more Shot with the Piece he chooſeth,or intends for moſt 


Service ; then muſt he meaſure the diſtance fromthe Platform to the firſt graze of the 
Shot , and muſt apply it to the Table ; which I have here inſerted , being the expe- 
rience of ſuch as have been knowing Gunners, But fir{t I ſhall ſet down Mr. Nye of 
Worceſter's Experiment , notas he is Mathematician,as he writes himſelf (which Title 
none of our Learned Mathematicians of England do aſſume) but as he was a Practical 
Gunner, and made theſe ſeveral experiments upon four ſeveral degrees of Mounture , 
Viz, 1 deg. 5 deg. 7 deg. 10 deg. fromthence was found theſe Randoms. : 
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© but becauſe it is not exactly the ſame number , you mult find 
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At 1 degree, the Shot did light from the Piece or place of ſtanding 225 paces, 

At 5 degrees, the Random was 416 paces, 

At 7 degrees, the Random was 5oy paces. 

Ar 10 degrees the Random was 630 paces. 

And by theſe Experiments a Table may be framed according to this Rule. As the 
known degree of Mounture, is to the number of paces the Piece carries ; ſo is the 
number of degrees propoſed , to the diſtance” required, 


/ 


The uſe of this Table will plainly appear in one onely 00 SO OY 


Example. AT able of Randoms. 
Suppoſe you make tryal of your Piece of Ordnance, ac-' | Degrees. Paces, 
cording to the method preſcribed in the laſt Chapter , and O 206 


find that at 6 degrees of Random upon a level ground , the I 
Shot is conveyed 619 paces, and you are to ply your Piece 2 
againlt a place which lyes beyond the point blank , the di- 3 
ſtance being 498 paces, to know the degree the Piece muſt be 4 
elevated roo, do thus; in this Table of Randoms againſt 5 
6 degrees, there is 4.61 paces ; then ſay as 619 pacesis to 461, ', Yn 401 
7 
8 
9 
I 


ſo is 498 to 375; which number,'or the neareſt'to being 
ſought, in this Tabieis 370, and ſands againit.4 degrees , 


our the part of a degree.or minute, by, a Table of proportio- | O 630 | 
nal parts; but if the mark you ſhoot at be lower or higher. © 
than your Platformer, then you mult add or ſubſtra&t ſo many degrees or minutes 
from the degrees and minutes found , and the remainder 4s ce degree you ought to 
mount your Piece to. or OED 

Now that wenay-be-underſtood well , we mult know that there are two ſorts of 
Ranges or Motions of a Shot, of which you may ſee more in Chap. 20. the one is 
called the Right Range, and the other is termed the Curved or Crooked Range , and 
theſe rwo there termed a Compound Range,is called the Dead Range; that is to ſay the 
whole diſtance from your Platform from whence the Shot was made , to the place 
where the Buller firſt grazes; yet the perpendicular deſcending of the Bullet is alſo 
calied the Natural motion , as you may ſee by the figure hereafter placed. 
Captain Hexham in his Book of Gunnery, thews how by fiading out the Random of a 
Cannon for the firſt degree of Mounture to find the Random for every degree to 45 de- 
grees, which is the urmoſtRandom, after this manner ; Firſt, find out how many paces 


' the Cannon will ſhoot, being laid level by the Metal ( which he accounts for one - 


degree of Mounture ) d:vide this diſtance by 50, then multiply the Quotient by 1x, 
and that will bring out the number of the greateſt digreſſion or difference between 
Range and Range, which being divided by 44, the Quotient will ſhew the number of 
paces which the Bullet will looſe in, the other Ranges from degree. ro degree. 
Example, A Battering Cannon being laid by the Metal , will ſhoot his Buller (as: he 
ſaich) 1000 ordinary paces, two foot and a half toeach pace ,. which being divided 
by 50, rhe Quotient will be 20, which multiplyed by 11,is 220 paces, which is. che 
number of the next digreſſion made in the ſecond degree : which 220 divide by 44, 
thenumber of the remaining degrees yields 5, which is the number of paces to be 


diminiſhed ineach degree; and by this Rule this Table is framed. 
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R Table of Randoms to 45 Degrees ,” accounting 
2 Foot : to the Pace. 
____| Faces | diff. | | [Zee | diff. _ 
O | 0775 | 225 23 | 4605 | IIO 
I | I000 220 | | 24. | 4795 | 105 
2'| 1220 Ie | 25 |! 4900'! 100 
3 | 1435 | 210 | 26 5000. 95 
4.'| 1645 | 205 | 27 | 5095 | 9O 
5 i850. 200 28 F298] 85 
6. | 2050 | 195 29 | 5270 | 80 
D 2.2 190 = 30 | 350 | "5 
by 6 lacs | 106-1, a: | tans | 20 
| && 9 | 2620 180 bo ST 32 | 5595 | 65 
'8 0] 2800 | 175 J 33 7-0 | 6 
T1. 2975 | 170 S 34 20 
x 12.|.3145 | 165 ; V 35 | 5675 5o 
R I3 || 3310 | 100 | BY 30 1. 5725 | 45 
S 141 3470 | 155 || 8 37 | 5770 4.0 
E 15] 3625 | 150]. |. 38 | 5810; 35 
** 16.1 3775 | 145 39 5845 | 30 
17 1 3920 | T4O 40 | 5875 | 25 
IS | 4060 | 155 4-I'| 59o0o | 20 
I9-\ 4595 | 130 42 | 5yzS 15 
20.1 4325 |1254-:] 43-] $935 |. 10 
|. 4450 | 120 44+ | 5945 3 
|_:-_-.- 221.4570 1' LI 45 | 5950 | 


But this Table of Alexander Bianco for all forts of Ordnance, I do Account as one 
of the beſt, | 


AT able f Randoms for the f x poimes of the Gunners 


uadrant . 
rSEIUG - _ ; FE $1.6. The uſe of this Table is 
Faulconer. = [375637 [795 88g | 892] goo] gies oaning relolied npor 
Faulcon. IEBT ISS 1166, 12541309 1320] jnthis Table for the name of 
Minion. | 45076 5 | 95411026 1071[1080| the Piece, and right under 
\ [Saker. 625. IOG2)1 325 1425 14.87 I FOO that point againſt the name” 
D. Culvering. . 725 12321$37/1653]1725/7740| 05 ME DICE, | woH RW. 
Culyering. 750, I275|1 1590 I710[1785|1800| x. OTIS x EE of her 
Demi-Canon, 625 IOG62 I 1325 1425 14.87|1500| Random ſought. 
Canon of 7. 675 I 1147 14-31114.89|1606|1620 
Double Canon. 7501 1275/1660|1710|[1785|1800 


CHAP. 
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T be Compleat Gunner. 


CHAP, AA. 


HoW to. find the right Range of any Shot Dilſchar- 
ged out of any Piece,kfo2 every Elevation by any 
one right o2 dead Range given fo2 the Piece 


alligned, 


T2 right Range of every Piece being diſcharged in a level; or parallel to the 
Horizon, is allowed by ſome not to exceed 185 paces, : that is 5 foot to a | 
pace, . yet ſome reckon much more, butthen they account ordinaryſteps or paces of . 
two foot anda half; and Batteries made with ſuch Pieces are uſally made at 100 or 


I20ſuch paces, at which diſtance they do the beſt execution. 


The utmoſt Random likewiſe of any Piece that is from the Platform to the firſt 
graze of the *Bullet , I find by ſome tobe about ten times the diſtance of the right 


Range; and accordingly TI have ſo ſet ir down in the Table. 
As for the Ranges to the other de 


Tables in Good Authors. 


'*This Table 15 rather proportio- 


nalthan real , and doth belt agree 
' with greater Ordnance; bur by 
help of it , working by the Rule of 
proportion , you may , know .the . 


Random of any Piece of Ordnance; 
by firſt ( as we have ſaid before) 


making one Shot , and meaſuring 


from your Platform -.that diſtance. 


You may make a Table for your 
Piece thus, .- | Ho 
Suppoſe a Saker beirg mounted 


to 5 degrees, - ſhoot the Bullet 416 


paces, how far will. it ſhoot being 


.mounted 10 degrees? | 


As 722 the Tabular diſtance fo 


5 degrees of Mounture , is to 4.16 - 


paces the diſtance found, 


So is the Tabular diſtance for - 


10 degrees, of Mounture , 1214. 
ro thediitance required, which will 
be found to be 699, 5 paces. 

Now if you deſire to know how 
much of the Horizontal line , is 
contained dire&tly under the right 


line of any Shot , called the right, 


| 


Srees and points of the Quadrant , I find theſe 


{Right Ranges ; or ' 
. Point Blanks. 


A:TABLE OF. 
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Range, - made our of any Piece at any elevation, 


Firſt, know that in plain Triangles, the violent motion 
ſuppoſed to be the Hypothenuſal, the Angle of Mounture to be the Angle ar Baſe, 
rheſe are given, and the Horizontal line is the Baſe which is to be found; there the 

X'XK | 


proportion will run thus ; 


or right line of a Shot is 


As 


The Compleat Gunner. 


1n the laſt foregoing figure. 


As the Radius go deg. is to the number of paces in a right Range ; 
So is the Sine Complement of the Angle of Mounture, to the Horizontal Baſe, or 
the right line which lyes parallel to the Horizon under che way of the Shot. 


CHAP. AAL 


Df the violent, crooked, and natural motion 9! 
way of a Shot, from the time he is diſcharged, 
until it 1s deſcended, Gy | 


4 


Y the third and fourth propoſitions of the ſecond Book of Tartagilia , his Novs 

Scientia , he ſheweth that every body equally heavy, as a Shot in the end of 
the violent motion thereof , being diſcharged out of a Piece of Ordnance , fo it be 
not right up or right down, the curved Range ſhall joyn with the right Range, and to 
the natural courſe and motion betwixt them both, which diſtin& motions you may {ce 


In the 17 propolition of che ſame Book; he proyeth that every Shot equally heavy, 
great or little, equally elevated above the Husizon, or equally oblique or level di- 


rected, are among themſelves like, and proportional in their diſtance , as the figure 
following ſheweth, as AEF islike and proportional in right and crooked Ranges unty | 
H I, and in theirdiſtances or dead Ranges A F unto AJ. 

And in his 4th and 6th propoſitions of the ſame Book, he proveth that every Sho {| 
made uponthe leyel hath the mixt or crookedRange thereof equal to the Arch of + 
Quadrant go degrees; and if it be. made upon an elevation aboye the leyel, 
that then it will make the crooked Range to be more than a Quadrant: 
And if that be made imbaſed under the level , that then the crooked Range thereof 
will bea Quadrant. | | | 

And in his oth propoſition of the fame Book, he ſhews, that if one Piece be Shot off 
twice, the one leyel, and the other at the beſt of her Random at 4.2 : deg. Mounture, 
that the right Range of the length is but the £ of the dead range of the beſt Random. 
He that delires afurther Demonſtration of theſe Propoſitions , may peruſe his faid 
ſecond Book de Nova Scientia, : : 
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CHAP. 22H.” 

The making of a Gunners Rule, Which Will ſerve 
fo2 the elevation of a Piece , Which is ſometimes 
better than a Quadzants and the dividing it into 
degrees by help of a Table , fitting it fo2 any 
Piece from 5 foot to i 4 foot long. 


o 


Ecauſe the Quadrant cannot be conveniently uſed at all times , eſpecially when 

the wind blows hard, and, being near the Enemies Guns , the Plumb-line 1s 

too long before it ſtands ſtill; ts remedy this , the Gunners Rule was invented, 
the figure hereof is as followeth , it muſt be 12 or 14. inches long, according as the 
Gun will require, it mult have a long ſlit down the middle thereot like the Eye-Vane 
of a Quadrant or back Staff, the head thereof make circular or a little hollow , as 
youſeein the figure the Inſtrument is deſcribed ſtanding, art *tis to be placea, upon 
the Britch of a Piece of Ordnance; in the middle of the ſmall narrow flit you muſt 
place a Lute ſtring or a well twitted Silk with a Bead running upon the ſame to be ſet 


to any number of inches and parts, or to ſncb ad<gcee of the Quadrant , as you muſt 
mount your Gun uncv.z..and.onthe one ſide of the lic you mult place a diviſion of 


inches, and let every inch be divided into 10 parts, and then it will ſerve for all ſorts 
of Guns; but if itbe fora particular Gun, then on the other fide you may place the 


| degrees and parts, when you ſhall find by the length of your Piece , how many inches 


and parts of an inch goes to a degree ; bur to uſe it with all ſorcs of Ordnance, let it 
only be divided into inches and parts. 
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To fit this Rulefor one Gunonly ,here is the Rule for the decimation of the degrees, 
note, this Table hath 11 Columns , the. firſt ſhews the length of the Piece in feer 
and halffeet , rhe other 10 Columns in the head are 10 degrees , and under is inches 
and the 100 parts of aninch, . from 1 degree, to 10 degrees; and fo you may take 
them out ofthe Table, and put them on your Ruler. | 
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4 Foot long... I 3/2 - 


5 Foot and half. +] 14'2 
6 Foot long. I 222 


6 Foot and half:- {x | 262 
7 Foot long. I 4712 
7 Foot and halt. I 5813 


8 Foot long. I 6813 
8 Foot and half, I 793 
9 Foot long. I 89 3 


9 Foot and half. 2 004 
| TO Foot long, 2 104 
10 Foot and half, |2 214. 


#2 cim—_ 


11 Foot long. 2 -* 314 
11 Foot and half, 2 424 
12 Foot long, 2:55 

Napa v tg Pn Ten 
, | 12 Foot and half, 2 635. 
13 Foot long. 2 745 


' 13 Foot and half; 2 84. 
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1 be Compl#at Gunner. _ 

The uſe of the graduated Rule.is thus : having loaded your Piece , and brought 
your Piece of pm, a right line with your mark , the diſpart being placed 
upon the Muzzle Ring; in like manner'place your Rule upon the Baſe Ring , and let 
one {tanding by hold it, for the foot of it ler it be fitted round to the Gun, ſo you 
may be ſure to place it right, and you may eſtimate on its perpendicular well enough 
new having before the diſtance to the mark you intend to ſhoot. at , and admit you 
havefoundit to be 461 paces, and the firſt Shot you made for practice out of that 
Piece conveyed her Shot at two degrees of Mounture 274 paces; .then by our former 
Rules and the Tables of Randoms , there I hnd-461 againſt 6 degrees , which is the 
degrees I muſt mount my Piece to reach 461 paces. *: | 

Then to find by this Table how many inches and hundredparts of an inch 6 degrees 
will require, look inthe Table above, and find on the left hand in the firſt Column 
the length of the Piece, and juſt under the degrees (as isaforeſaid)' you ſhall find the 
inches and parts of Mounture , to which ſer your Bead on your ſtring-, that is in the 
{1ght,to ſo many inches and parts as the Table gives; then mount the Piece higher or 
lower, until you bring the Bead to the rop of tht diſpart and mark, allin one line ; 
{top thenthe Piece in ſuch a polition with a Coyn, then prime and give fire. 

If you will ſhoot by the Metal of the Piece without a diſpart , then ſubſtra&t the. 
height of the diſpart out of the inches found by the Table, and to the remainder 

mount your Piece. | ; 

If you have no Quadrant nor aRuler, and would make a good Shot , look in the 
Table, and find the. length of the Piece and the inches that you ought to raiſe your 
Piece unto, thencut a peece of ſtick juſt of that length, and ſer it upon the Baſe Ring, 
and bring thetop of that tick, the top of the diſpart . and che. mark, all in a right 
line with your eye, 2nd you will make as good a S0t As it you had a Rule and Bead, 


or Quadrant. Fes ; 
It youwill have no diſpart , take your diſpart and meaſure it upon the aforeſaid 


{tick at the Baſe Ring, and from it cur off the length of the diſpart, and the remainder 


uſe upon the Baſe Ring. | | | 

Bur if the Mounture ſhould be ſo ſmall that the inches of the diſpart ſhould be-more 
than the inches anſwerable to the degrees of Mounture, then cut off from the diſpart 
fo much as *ris longer than the other, and place it upon the Muzzle Ring , and bring 
che upper part ofthe Baſt Ring, the diſpart, and mark, in aright line with your Eye, 
and you will this way make a level with aſtick without Inſtrument ,. as well as if you 


had Ruler or Quadrant. | 

CHAP. ' NAIL. 

How to make a Shot at the Enemies Light in a 

dark night, and to make at a Company of Hozſe- 

men 92 Fotmen paſſing by, and alſo to make a 
god Shot at a Ship Sailing 3 and howa Shot 
lodged in @ Piece, fo that it Will not be d2iven - 
home to the Powder, may. be ſhot out Without 
hurt to the Piece, | TN = 


O ſhoot by night at the Enemies Lights, diſpart your Piece with a. lighted and 
T flaming Wax Candle, or with a lighted Piece of Match, that with your Eye you 
may bring the BaſeRing, the fired Match on the Muzzle Ring, and the Enemics Light, 
ina right line, or mark .then give fire, and you will make a good Shor, 7 
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If you make a Shot at a Company of Horſe paſling by, take a Piece thar will reach 
the way the Horſe or Foot are-coming in a A In line, thgn let your Gun be fo loaded 
with Powder as it may preſently take'fire,andlet your Shot be fir for your uſe ; then 
take notice of ſome Hillock of ſome turning croſs way for the mark , and when the 
Enemy comes near tothat way in a right line wich your Gun, give fire ; but for ſhoot. 
ing ata Ship upon theRiver , you mult put your Piece to ſome eminent mark on the 

' Other {ide of the River, and when the Head of the Ship ſhall begin to be 
Piece and the mark, then give fire: © 4 

Burt if by ſome miſchievous accident a Shot is lodged in the concavity of 4 Piece, and 
there ſticks, and will not go hometo the Powder, or come out , then the:Gunner, to 
favehis Piecefrom breaking, muſtimbaſe the mouth of the, Piece, or put it under 
the line of level, thenpur in at the Touch-hole fair warm water art ſeveral times , ſo 
that it: may run our at Muzzle or Mouth of the Piece ; and when all rhe SaJt-Peter is 
waſhed from the Powder, which is known by the taſte of the Water , then let the 
Gunner clear the Touch-hole and put in 4s much Powder as poſlible he can, and prime 
and give fire, and it will ſerve to draw out the Shot. 

But whena'Shor hath lain long ina Piece until heis grown ruſty, and ſo ſticks faſt , 
put ſtrong Vinegar warm into the mouthof the Piece, and with the Rarnmer ſtrike the 
Short until it doth move ; "then put in Vinegar untjÞit run clear through the. Powder 
and Shot ;' prime as before, and give fire with we Powder , and if it do not run 
throughafter it hath ſtood three dayes, clear the Touch-hole, prime and give hre. 
+; Aman may alſo ſhoot farther than ordinaty in one and. the ſelf ſame Piece , if the 
Powder be gently. driven home, andwadded accordingly ; then the Shor being com- 
paſſed with Paper, Leattier, Oakam,or ſuchlike, to hill cloſe to the Powder with a 
good Wadd,; putting afterit a Tampiou vFES>t; and-viith a Spunge moiſten it with 
Oyl, annoint the yacant Cylender, and ſo Barricado the ricce that it may-not reverſ! 

inthe Diſcharge, - 4 
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Pn ic 1s GHAP. XXIV. 
A Diſcourſe by way of Dialogue between a Gene- 


ral and Captain , concerning the Allaulting a 
Lown o2 Wozk, &c. | 


% 


General. Hs ought your Approaches near unto a Town or a Fortreſs, whe- 
L. 4 ther would you chooſe a Bulwark or a Curtain to be battered with 
your Ordnance? | : / | 
Captain. A Town may be aſſaulted in divers places; ſometimes you aſſault one lide, 
when as you make your Battery on ariother ; ſometimes you chooſe a Bulwark ,other- 
whiles a Curtain to be battered, with this intention, to take in the Town as: ſoonas | 
poilible may be. As forme, if I were to take in a great Town which is populous, 
I had rather chooſe to batter a Curtain, than a Bulwark,, which hath a high catt, or 
mount upon it : eſpecially, ſeeing that in great Towns the Bulwarks lying one far 
fromanother, they do ſhow the skirt of the Curtain very open, 
Gen. Why would you rather chooſe a Curtain than a Bulwark ? 
Capt. Becauſe your Bulwarks are alwayes ſtronger, and better fortified than your | 
Curtain , and being it isthe principal ſtrength of a place, and bettet furniſhed with 


TURE will require more time,labour,and charge to batter,than your 
hs it A, Le. | 
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Gen. Bui what General is fo ill experienced , as to labour to-batter a Curtain , 
having two ſtrong Bulwarks on both lides of him, ro flanker him when he is to pur 
over his Gallery ,and to give anaſſault upon the Curtain : peradyenture for his labour 
and -pains, he may be well beaten. _ Ron 

Capt. Sofr (Good Sir,) Suppoſe that after a great deal of labour and pains you have 
battered a Bulwark, and falling up;to the breach co afſaultit ; you find it cut off, an 
Enemy lodged in it,muſt you nor then begin toſap forward again,to make a new batte- 
ry? whereas on'a Curtain there is not that means of cutting it off, as upon a large ' 
Bulwark. | PEE CRLELY 

Gen. Have you ever ſeen the experience of it ? 

Capr. Yes Sir, the” Prince of Orange took_in the Boſch'by a Bulwark,, and alſo Breda, 
vur Maſirick was taken in by makin a breach, nd ſpringing of amine, upon the Curtain 

between Jonger Port and a Bulwark, howſoever the Town of Cortes upon the frontiers 

of France, was firlt battered by the Arch-duke of Auſtria upon the point of a Bulwark, 
near unto the very joynr ofthe Curtain, where a high and a ſtrong turret ſtood;which 

did annoy us*much, ſo that we could not advance forward \, but were conſtrained to 

leave off our approach on that {ide, and began ro make a new Battery for a breach 

in a Curtain on the bield-lide, where there lay a ſtrong Bulwark to deſend it, which 

did our men a great deal of harm, but howſoever,with great difficulty and muchado, 

we took in the Town that way, by lodging our ſelves in the Curtain. Likewiſe the 

City of Cambray was battered, and taken in upon a Curtain, for all there were two 

{trong Bulwarks that flankered it, which if we had run ourline upon a Bulwark, we 

ſhould not-have forced it ſo ſoon , yea ſuch an occaſion might preſent it ſelf, that a Ge-= 

neral may be forced to batter borh the one and rhe other, or co find out ſome ſecret 
way by undermining a wall and blowing ir »p witli powder. = 

Gen. This is for your gecar 10wns z butwhat ſay youto a Caſtle, aCittadel , or 
ſome narrow Fortreſs, how will you go to work to take in thoſe with. the beſt ad- 
vantage ? 4 | 

Car. As for your Forts, and Caſtles, it is much better to batter them upon a mount 
or a Bulwark, than upon a Curtain : my reaſons this , that in theſe your Bulwarks 
lying cloſe one by another, will flank one another with the greater force, and hide the 

Curtain much better to defend jt, ſo that one cannot ſo ealily force it , if the ſaid de- © 

| fenſes be not takenaway. | | 

Sl | Gen.: Go to then ; a Townthen being to be battered , either upon a Curtain or a 

| Bulwark, how many Pieces of Ordnance would you have to do it, and, how and in 

| what manner would you place, and plant your Ordnance upon your batteries to make 
sS _apood breach? Ea ins Eons | Pet 

Capt, To effe this, Iwould have 18 Pieces of Canonand half Canon , (for leſſer 
Pacces for Battery are now grown ont of uſe.) 

Ge2. Whether would you chooſe more whole Canon or half Canon ? 

Capt... To batter a place well either upon a ſtony or earthy wall, you may aſſure 
your ſelf, the. more whole Cannon you have, the greater and the more ſufficient your 
breach will be : for your great battering Pieces do ſpoil and bear down any thing, 
which doth meet with. their great force and violence : , Howſoever of late years expe> 
rience hath taught at divers Seiges that your half Caron which are more portable , having 
good ſtore of them, will dothe buſineſs aſwell as your whole Canon. 

' Gen. But at what diſtance would you tnake your Batteries, for theſe. 18 Pieces of 

' Canon, and how nearunto the place, which you incend to Batter. | | 
. Capt. Twould counſel a General to approach as near unto that place as poſſible may 
be, and make his Batteries ſome two or three hundred paces one from another , and 
that if it were poſhble ro advance covertly the Approach and fap , even up to the 
Counter-ſcharfe, and very brink of the Moat, to prepare a-way for his Gallery - not 
only to Batrer that place being at hand with the greater force ,. but alſo to-keep in , 
and hinder an Enemy from Sallying-our upon the Beliegers, to diſcover and diſmount 
their Ordnance in Caſemates, or if they have ſunk any in their Walls or Falſe-bray , 

and ſo'to terrifie them, that they dare not {tir our. | 

YL: Y-2 Gen- 
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Gen. ,T am alſo of your opinion, and hold it for good, yet Ifear this will not be 
ſo ſoondone, and is ſooner-ſpoken, than executed , and thar before you can brin 
your approach and ſap fo far, it will coſt you warm blood, and a great many mens 
lives, if you have'a {tour Enemy within to deal withal, -and one that is very Vigilant 
and'caretul to {tand upon his Guard; and his defence, | 

Capt.- "Tis true; this cannot be done-without danger, and the loſs of men, bur he 
tharis fearful mult ſtay at home, and not come into the Wars where there is neither 
place nor time , which doth free or exempt him fromdanger : yet the danger is not 
alwayes fo great, eſpecially in ſuch places., where you have Earth enough to work 
with, to caſt up your ſapps, and to heighten and deepen your Approaches, which 
will ſhow you the way, for the more higher you find the ground in Approaching to 

_ .the edge of the moat, the deeper Trenches you may-make, and cover your ſelf by 

_ caſting up of blinds continually, ro keep. youfrom the ſight of the Beſieged ; and it 

is better, when you haye brought your-approach as it- were under them, than if you 
were 200 or. 3Oo paces diſtant from rhem. 


Gen. 1 pray you Good Sir, how would you plant, and divide theſe 18 Pieces of 
Canon? BE: 


Capt. 1 would make a great Battery with 8 of them to beat upon a right line, either 
upon a Curtain, or the point of a Bulwark (which the General ſhall find fitteſt) Two 
Batteries with each 3 Canon to play flope-wiſe from the great Battery ; as the ninth: 
plate 'and 28 and 29 figures ſhows, and two Batteries,. with two half Canora Piece, to 
play asit were croſs-wiſe upon the breach. ' And thus you ſee your' 18 Pieces planted 


upon 5 Battertes,” as you-may obſerye in the gth. Plate, and the two Figures of a 


Curtain and of a Bulwark fol|gwing, 


Gen. Good Sir tell me I pray you kw many. ſhot. will theſe 18 Pieces of Canon 
make in 10hours, and how much powder will they rcquize. | 


Capt. In 10hours they may makeſome 1500 ſhot , and will __ a matter of 
25000 pound weight of powder, that is 150 barrels full, each barrel containing 160 
pound weight 1n it, ir OPT TSP STDIESTE, Þ 0007 LOR | 

Gen. You make your account then that every Piece in the ſpace of 10 hours is to 
ſhoot Bo ſhot, that 1s 8 ſhot an hour for every Piece. | LIN | 

Capt. You may make r0ſhot in an hour if you pleaſe, if your Pieces be renforced , 
but as for your ordinary Pieces, they have not metalline ſubſtance enough to. bear it - | 
conſidering alſo that after you have made 40 ſhot out of a Piece , it will be ſo heated, | 
thatic muſt have a cooling time, which mult be at leaſt an hour , for otherwiſe your 
Piece being grown over hot, it may cauſe danger. | | 1 Kor 

Gen. Methinks that 80 ſhot for a Piece in ſo long a time were too little, having often $ 
heard, that in that while, a Piece may well be ſhot off 130 times, 'can you give me 
your reſolution upon this? | | | = 

Capt. I will tell you Sir what hapned once in the Iſland of Bowble, Anno 1599. we | 
planted a Piece by a mill, by which we did annoy the Enemy very much, ſo that they 
were forced to make a Battery, and planted a whole Canon, and a demy-Canon upon FF; 
it, ſeeking to diſmount'ours. Now. ſhooting with this Piece from four of the clock | 
inthe morning, till eleven toward noon, this Piece had a cooling time the ſpace of 
two hours, and about one of the clock we began to,play with it again , and continued 
ſhooting with it till 4 a clock in the afternoon, but this Piece being not able to endure 
the force aud heating of ſo many ſhot, we were conſtrained to leave off with it : and 

. yet ceaſed not ſhooting with our other Pieces fromanother Battery by command from 
Den Lewes de Valaſco, General of our Ordnance, and ſhooting croſs-wiſe with ſome 
Other of our Pieces, we put the Enemies two Pieces to ſilence in the ſpace of an hour; 
a Souldier of ours ſtanding by, was curious to keep a tally of the number of all the 
| ſhot we madefrom the morning till four a clock inthe afternoon , and .ſhewed me 80 
| : notches , which .deducting the two hours cooling , our Piece planted: at the Mill 
made 8 ſhot in anhour, which was as much as could be required ofit. 
Senior Diego Uffano give your Tranſlator leave tointerrupt you a little, and ſo to 
conclude this diſcourſe. If you remember at the $ eige of Oſtend, which you mention often 
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7n your Chapters and Dialogues, you were without, and I was within the, Town , that on 
the ſeventh of. January, Anno 1602. Stilo Novo, After Sir Francis, Vere of famous 
memory (who defended and kept the T own againſt you) had deluded you with. a Parley, 
only to gain time, and to make up our Canon and Sea-beaten works along the shirt of the 
old Town, his Highneſs the Archduke reſolved to aſſault us, and that morning. began to 
batter.Sand-hill an4Schotenburgh, to make a breach for you againſt that might, with 
intent to Aſſault us (as you did) andto have entred the Town, and have pat us all to 
the Sword, the Relation whereof you ſhall hear in the end of this Book, Now you had 
' placed and planted your 20 Pieces Es to batter them in this manuer, 8 from your 
Battery at the foot of the Downs, 8 from a Battery on theright hand of the Downs, 
6 from your pile Battery, 6 more whichyou had made upon the Sand, and as it were raiſed 
out of the Sea : the firſt ſhot upon the-breach in a right line, and the other two ſlope- 
wiſe, as your two figures following do demonſtrate. | Theſe 20 Pieces of Canon towards 
1001 had a cooling time, for amatter of ſome 2: hours, juſt as you have ſaid; and afterwards 
you began to batter the breach and old Town again, till it was almoſt twilight , and then 
t bey cooled again,till you were ready to give us an aſſault; and before you fell on , as 1 do 
well remember, you ſhot off one of your Cannons with a hollow - Bullet , which flew over the 
Town and made a great humming noiſe, as a warning Piece to the Count of Bucquoy, 
who lay on the Eaſt-(ide, that you were then ready to fall en, and that be ſhould do the 
like, this was your Signal. * Now General Vere knowing well your intent , gave order 
tothe Gentleman of our Ordnance who had the guard upon Sand-hill , that he ſhould 
keep atrue Tally,and an account of all the ſhot you made that day with your 20 Peces of 
Cannon upon the breach and the old Town, which being caſt up ,« there were found to be 
»ade tbat aay from morning till night 2.200 hor, which WAS found fo be AN IIO 
ſhot for every Piece, and 1 x frv« an hour for every Piece, which us more than 8'; but 
I verily believe your Pieces were rexforced. _ This by theway, and ſo"Treturn again 
| to your own Dialogue. | 
Gen. (Good Sir) I pray ſhow me how you would batter the point of a Bulwark 
(as the figure 28 following demonſtrates, and give me ſome reaſons aſwel defenſive 
| as offenſive. | | | | 
Capt. 1 am willing to give your Lordſhip content , and ſay , If I were to batter 
| the point of a Bulwark, or a Baſtion , I would have the ſame number of battering 
1. Canon, and planted in the ſame form and manner as they were for the Cyrtain , and 
| to thoot ſloap and croſs-wiſe alſo ; and if your approaches were advanced ſo far they 
EET ſhould be planted upon the very brink of the moat and upon the Connterſcharfe , 
Þ { &# . I wouldplant 4 of them ſo, that they ſhould diſmount the. Enemies Canon in their 
Caſemates, or any, if they had ſunk them1in their Falſebray, which ſhould wait upon 
that occaſion. WEE oor. | 
Gen. Tam of your mind, and prefer ſuch a battery before all others, who are of the 
. 6pinion that they had rather chooſe a Curtain than a Bulwark to be battered. 
Capt. You have heard my reaſons forthat , and ſee the figures following traced 
I Out to you. But as for your Bulwarkthe beſzeged may cutit off ( as you may mark 
1 in the figures of Retrenchments and Cuttings off in the ſecond part of this book) for 
indeed it will be a hard matter to force an Enemy. out of a Bulwark, whois reſolved 
to looſe it by peecemeal and degrees , and theres not ſo much danger in affaulting of 
| a Curtain, which being once well battered and beaten down -with your Ordnance, 
ds you have an ealier way-and-entrance to fall -on with'your. Troops of men, to enter 
| the Town or Fortreſs ; but for the defencewhich is made: from your Flanking Bul- 
warks, or your Caſemares, you muſt make Batteries upon the brink of the moat 
againſtthem, (as is ſaid). to diſmount the-Enemies Pieces , and to flanker with your 
Ordnance: the Parapets ofthe Bulworks to beat, them about their ears, that the Bul- 
works may lye the more opento you, and 1 think this way is the leaſt danger. - 
Geyx. But the Belieged,their cuttings off ; may they not be made aſwel upon a Cur-. 
tain as upona, Bulwark:; | ey Lone, | 
C:apr. No, for the Rampire being thinner ;: you have neither ſo much ground, 
nor the like accommodation in a Curtain asin aBulwark;' and indeed, a ea? 
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ofa Town, or of aFortreſs, if he were put to hs choice , had rather to be aſfaulteg 
ona Bulwark (than ona Curtain) by cutting it off into the form of a half moon 
that he might make a new reſiſtance , and detend it with a leſs number of 
men. Beſides, in a Bulwark the Beſieged have this advantage oyer the Afailants 
which is yery dangerous for them , that they may make a Mine within the bowels of 
their Bulwark when an Enemy ſhall attempt to aſſault ir, and thinking to enter the 
Breach and take the Town, they may be blown up into the Air by a Countermine, the 
like alſo may happen to the Beljeged, the Afailants ſpringing their Mine alſo in a 
Bulwark, when they think they ſtand upon their beſt defence. | 

Gen. May not the like be done alſo in a Curtain e 

Capt. No, it will not take the like effeRt as 1n a Bulw'ark; for a Breach being 
once made in a Curtain, for as an Enemy may aſſault it at large , ſo they may bring 
a greater number of men to fight, ro help to defend ir; whereas in a Bulwark they 
are pen'd up and ſtraightned in a narrow place , which may be cut off, and will 
require a fewer number of men to defend it , whereas thoſe which are to. force it , 
muſt be conſtrained to bring up a great many men to aſſault , who in an inſtant may 
be indanger of blowing up. | | 

Gen. Your reaſons (Good Captain) are not to be lighted ; but as for me, IT hold 
it. ſafer, to batter and aſſault the breach of a Bulwark:, than of a Curtain.” For 
though the beſieged may cur it off, and defend it with a fewer number of men, yer 
the Aſſaulters have this advantage over the Belieged defendants , that they have more 
place and elbow room, and may find a leſs reſiſtance than in a Curtain, ſeeing that one 
may make as a great a hreach'in a Bulwark as in a Curtain, becauſe your Ordnance 


may beat it flar, and level witk"he-ground; and chooling rather a Bulwark :; 1 
will herewith conclude this diſcourſe, and now Mev; yon:the figures both of the one, 


and of the other in this following plate. 
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CHAP. XXV. 


Containing the demonſtration of Mozters, and the 
uſe of them. __ be 


Yy Our.great and ſmall Morters, are not only ſerviceable in a War offenſive , by 
ſhooting and caſting of great Granadoes, as of 100, 150, 170 pound weight , 
and ſmaller of 40, and:5o pound; bur alſo by caſting of Fire-balls , Stones , old' 
Rubbidge, and.Pieces of Iron, into Cities, Towns, and Fortreſles ; zand may be uſed 
alſo defenſively, ro be ſhot fr om Towns and Forts into any Enemies works, and 
approaches ; eſpecially they are of fingular uſe., when an Enemy'* hath covertly ap- 
proached, and lodged himſelf under ſome Bulwark, Tower, or Turret , and is a be- 
sinning.to undermine rhem ; ' which if they do, you may plant one of theſe Morters 
at a reaſonablediſtance, on the inſide of your Wall , and ſhooting your Granado , 
4s it were bolt upright into the air, by its natural fall,it may light juſt into the Ene- 
mies works, and there with great violence breaking among them, it will make them 
cry, fly, and forſake the place; you may alſo firerhem out of aplace , by caſting 
good ſtore of Hand Granadoes down among them, and ſo annoy them, that the work 

will be too hor for them. | 
Two of theſe Morters are repreſented unto you, inthe Plate and Figures follow- 
ing number. Now for the ſhooting away'of your great Granadoes or Fireballs, 
you muſt eyer remember, bur to take or * parts of fine Powder of bene Tour | 
ranado 
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Granado or thing which you ſhoot x bur if you are to ſhoot away a Bullet without 
any Fire-works.1n 1t,. or ſome maſfie ſtone , or ſuch like {olid thing , then you muſt 
rake but half the weight of itin fine Powder, which , baving given fire to the Morter, 
will ſend it going merrily. $ 

The uſe ot chem 1s,not to ſhoot ina rightline, as other Ordnance do , but in an 
oblique line, as you may ſee by the two Figures following , unleſs your Morter be 
mounted to go degrees, mountingthem uſually above 4.5 degrees, namely to 60, 70, 
80, and ſometimes more or leſs, as the diſtance and fall of your. Granado or Shot 
ſhall require. . | | 

Having before (nown you the making and-uſe of the Quadrant , it remains now 
that I come to the charging and. uſe ofa Morter ; now before you put in your Pow- 
der , it mult be well ſponged and cleared , whether: you charge ic with looſe 
Powder, or Cartouch,' turning the mouth almoſt bolt upright ; - the Powder being 
put into- the Chamber, you mult ſtop it with a Wadd either of Hay or Oakam , 
and afttera Tampkin of ſome ſoft wood , and this with the Powder that was put 
in firſt , it muſt fill- up the whole Chamber thereof , that there may be no vacuity 
berween the Powder and the Wadd,' or between the Wadd and the Shot ; this done, 
the ſhot ſhall be put in at the mouth, with another Wadd after it ; but you muſt 
have a care that your Morter be not much mounted , leſt your ſhot flyes out too 
ſoon, and the Wadd between the Tampkin and the ſhot will not only ſave the ſhor 
from the Tampkins breaking of it, but alſo is to avoid vacuities which may endanger 
the breaking of the Piece by ſecond expanſions. 

Now then having reſolved of the premiſſes, touching your Piece, Shot,. and 
Powder, asaboveſaid, and upon the diſtance. and mounture of your mark , as the 
Rules and Tables following ſhall dire you, then for the bending and diſpoling oft to 
the aſſigned mark ; lay firſt a ſtraight Ruler upon the Mouth of y our Morter , and 


> 


upon it place a Quadrant (as you may ſeeby the Figures,) or ſome other Inſtrument 


croſs-wiſe, to ſet the Morter upright ,for ſhuning of wide ſhooting , and then placing 
hem fore-right to elevate it into the reſolved degree of Mounture , to avoid ſhort or 
r FE h : : : 
overſhooting, accordingly as the Tables following will teach you , for having 
made oneſhot, you may thereby proportion the reſt , conſidering whether you are 
to ſhoot with or againſtrhe wind, or whether it. blows towards the right or the left 


hand, whether weakly or ng , and ſo accordingly to give or abate rhe adyan- ' 


rage, or diſadyantage, which judgment and diſcretion will induce you thereunto, and 
the help of the Rules following. | ; 

Now we will come to the uſe of a Morter , and that in this example following ; 
Suppoſe an Enemy be approached to the Baſis, or foot of a Wall or a Bulwark , and 
there is 'a rooting , and begins to makea Mine , and having Chambred his Powder, 


| intends to blow it up , and that there is no other means left you , to repulſe and 


hinder their egreſs and regreſsinto it ; but by ſhooting our of your Morters ſome 
Granadoes, Fire-Balls, Stones ,-and Rubbith among them , 'or art leaſt by caſting 


many Hand-Granadoes down upon them. To do- this either by force or policy , it 


behoverh a good Canonier or Fire-worker, to know firſt (as hath been raught) how 


far his Morter will carry a Granado, or any ſolid thing elſe, which ſhall be ſhot out - 


of it, being ſet upon ſuch and ſuch a degree and eleyation as the Morter Figure 
will ſhew you. As for Example , take your aim leyel with the mould or' mouth 
of your Morter, , noted A upon the Quadrant, and it will carry 200 paces , where 
you ſee the Granado falls upon the letter A; but your morter being elevated to the 


- mark B, it then will carry its Bullet 4.87 paces; if to the ſecond C, then 755 paces; 


if to the third D, it will carry 937 paces; if ro the fourth FE, then 1065 paces , it 
tothe fifth elevation F,_ then 1132 paces; if tothe ſixth G, which. is in the midſt of 
the Quadrant, and lyes then upon its higheſt elevation , it will carry 1170 
paces, asyou may ſee by the ſeveral falls of the Bullets upon every Lerter. The 
ſecond Figure ſhews you a Morter caſting a Granado upon a Caſtle, as you may ſee 
by the Example. - : Ee! | 
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Another Table of Diego Uffanoes fo2 Bozter Pieces, With their 
'Randoms made fo2 every degree, between the Level and 92 
Degrees, as followeth, 
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CHAP. 1 
Zo pzepare Pylot Sulphur, 


PAke a good quantity of clarified Sulphur, .(the way of Clarification we hays 
ſliewed before) melt it over a very gentle txeinan Earthen.or Copper Veſſe], 
then rake old red Tyles" that have been-already -uſed in buildings, or if you cannot 
find ſuch, take new Tyles that are well baked, and that have not taken dirt, break 
them in pieces as ſmall as a.Bean, and throw theminto melted Brimſtone, then min- 
gle your Brimſtone with the remaining fragments of the Bricks, until they have drank 
up all che Sulphur, then ler them be pur into a Limbeck upon a Furnace to diſtil, and 
after the Oyl is drawn according to a Chymical order 1t will be very excellent, and 
above all, havea very combuſtible quality, proper. to the Compolitions of artificial 
fares. x | 


To p2epare Dyl o2 Balſam of Sulphur. 


Fill a long body of Glaſsfull of Sulphur well powdered, then pour upon it Oyl 
of Turpentine, or Oyl of nuts, or Juniper, in ſuch a quantity thar the oyl with the 
Sulphur may Gll 'but- the half part, place it in-an Iron Kettle, with Sand round 
about it, and a ſmall. hear for 8 or g hours, ap you will ſee that the Oyl of Tur- 
pentine will convert the Brimſtone into a red Oy1 as fiery and combuliible as 
before. To 

There are thoſe that take the following matter to the preparing the oyl of Sulphur, 
to the end it may be rendered more combuſtible, viz. Sulphur 1 !. of quick Lyme 
halfa pound, of Sal-armoniac 4. ounces. | | | 

Above all this, the Chymilts know how to prepare a certain oyl of Sulphur, (which 
they call a Balſam) of which the virtues are ſo admirable, that they admit not any 
body, either living or dead, to be touched. with putrifa&tion, but will conſerve 
it in ſo perfet andentire ſtate, that neither the pernicious Influences of the celeſtial 
bodies, nor that corruption which'the Elements produce, nor that which reduces 
things into their Principles, can any way damnihe it, ifanoynted with it. There is 
alſo from ir prepared a certain fire *(as Tritemius teacheth) with flowers of Sulphur , 
Borax and Brandy-wine, which will remain. many years without extinguiſhing of it ſelf. 
Others that are knowing, do atteſt that a Lamp may be filled with ſuch like Oyl, 
from-whence all that "are within. the Light of ic, wilappear as if they had no 
heads. nds Sogn 3g "on ; 

There is another way of making Oyl of Sulphur which'is very admirable and ex- 
cellent, which is prepared thus. Incorporate well rogether an equal proportion of 
Sulphur and Salt-Peter,reduce them into moſt ſubtile Powder,and pals it through a fine 
ſieve, thenpur them into an Earthen Pot that hath never been uſed, and pour upon. 
them Vinegar made of White-wine or Aqua-vite , as much as will cover the Powa 
der ; Cloſe the Pot in ſuch manner that no air may any wiſe enter, and put it thus in. 


any: hotplace ſo long time until all the vinegar be digeſted and vaniſhed. Laſtly, take 


that matter which relts in the Pot, and drawfrom thence an oyl, by Chymical Inſtru- 
ments proper to this work. 


CHAP. 
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CHAP. II. 
The p2eparation of the Flowers of Benjamin. 


Fax Benjamin a certain quantity of ounces, put it into a Gourd or a Limbeck 
laſs, and cloſe it well with a-blind head (as they call it) then have in readi- 
neſs an carthen veſlel, ſer it upon a Tresfoot, or for the more certainty upon a ſmall 
Furnace, - place it in your glaſs body, and compaſs it well about with fine Sand or a- 
ſhes ſo high as the matter is inthe glaſs; after make a moderate fire under it, for 
fear the Limbeck hear too ſoon, and be too hot, for that will make the lowers become 
Citrine or yellow, when they ought to be as white as Snow. Obſerve when 'you ſee 
the flowers begtn to raiſe a yapour or ſmall fume, continue your fire in that ſame de- 
gree the ſpace of one quarter of an hour ; after you ſhall ſee the flowers riſen unto 
the internal Superficies of the blind head, then take it away carefully, and put to it 
another that ſhall be quite cold , and put that which you have taken off upon a white 
paper, until it be cold, then gently with a Feather or wooden Spatula, cauſe the flows 

ers to come forth of the blind head, and gather them together carefully.: thus you 
| may add a. third or fourth blind head, and in time many, until all che Benjamin 
ceaſe to fume. | 


Benjamin may be made into flowers another way, thus , put into a glazed pot 'a 
certain quantity of ounces of Benjamin, and place it upon warm afhes, and when 
you ſee it begin to tume, cover the veſſel with a Cornec-of -paper made in the form 
of a Cone, anda little larger than the orificeof the por, leave it there about one quar- 
ter ofan hour, after- rake-off the Corner, and take the flowers and gather them to- 
gether ; then put upon the veſlel another Cornet of paper, and let it ſtand as long as 
before ; rake it off, and gather the flowers to the former, and continue thus putting 


Cornet after Cornet , until-your flowers be entirely evaporated. 
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| Ci AP; BL. 
The preparation of Camphire. 


'Ake Juniper Gumm. (which is called ſomtimes.) Sandarach, white varniſh, or 
Maſtick moſt ſubrilly powdered 2 /. white diſtilled vinegar as much as is neceſſa- 
ry to cover the Gumm ina glaſs, ſet it deep in horſe-dung the ſpace of 20 days 
then take it and pourit forth into another glaſs Veſſel with a wide mouth, and let ir 
ſtand thus in digeſtion a whole monerh,andin it you ſhall have Camphire congealed in 
form ofa Cruſt of bread ,and'which hath in ſome meaſure thereſemblance of the verita- 
ble or true Camphire. - The 'Camphire hath-ſuch a lovefor the fire, that being once 
lighted, it goeth not out until ir be quite*conſumed, The Hame' that comes from 
thence is very clear, and of avery agreeable odour, after it hath remained*ſaſpen- 
ded in.the air ſome timeit vaniſherh inſenſibly. The cauſe that produceth all thefe 
rare effe&ts from Camphire, is by reaſonits parts are extream ſubtil and airy. 
Idoadd to all this,that it may be eaſie to reduce Camphire'into-Powder, tormake it 
uſeful in artificial fireworks, 'if a man crumbles it and beats it gently, rouling it with 
Sulphur, The oyl of Camphbire, which ſerves alſo for the ſame effet\, is made by ad- 
ding a little of oyl of ſweet Almonds, and ſtir them well togerher in a braſs Morter , 
and peſtle ofthe ſame metal, until all bz converted inco oy! of a greeniſh colour, 
; Aaaa 2 : : | Or 
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Or a man may putit into a Glaſs Violwhich muſt be cloſe ſtopped, provided alſo 
that the Camphure be true and natural, and not a Cheary then put that Glaſs into a 
warm Furnace, and draw it-out, when you ſhall ſee'all the Camphire turned into a | 
pure clear oyl, which will burn with an admirable vivacity. | 


Water of Sal-armoniac. 
AkeSal-armoniac 3' ounces, Salt-Peter,1 ounce, reduce them into a mo{t ſubtit 
Powder, and mix them well together, after put them into: a Limbeck, and then =o 
pouring: on them - ſome of the beſt and trongeſt Vinegar , you may diſtil the ſame 


. 1ntoa water with, a ſmall. fre. . 


CHAP. EEE | 
Df acertain artificial witer which will burn upon | 
the Palmot your. hand Without doing any harm, | 


Jake Oleuns Petrol;,and-of Terebinth;, and of Calx vive, of Mutton: fat, and of 
= Hogs Lard, of each equal parts, beat them well together, until they be well .in- | 
corporated; then cauſe them to be diſtilled in warm aſhes, or upon burning coals , 
and you ſhall draw fromthence an excellent oyl, Te OED TASTE ITS, | 
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TP Ake of the oldeſt and greateſt Toad-ſtools which grows at the Root of: Aſh, Oak, 
T rs , and Fir-tree,, with many other Trees.which [produce them. freely: ;- get 

a good parcel, ſtring them,and hang hem inthe Chimney;and leavethem, ro macerate.; | 
being well mortified and macerated, take.and cut rhem in,pieces, and. then beat them 
with awooden Malleti;. this done, boyl.them over a ſmall firein a ſtrong Lye, and a 

' ſufficient quantity of Salt-Peter,until.all che humidity be evaporateds At laſt, having 
put'themupon a Plank ox eyenhoard,. put them in a warm Oven, and: let. them well 


dry there , having drawnthem-from, thence; you muſt:beat them with a, wooden 
- Maller as before, until it become wholly, ſubtile and ſoft ;” being thus prepared; you 
mult keep themin a commodious place to ſerve yoy upon occaſion, -v& 
CHAP. 
CE: 
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| CHAT. VL, 
HoW to prepare Match oz2Tow {02 Artificial Fires. 


Ake Cords of Tow, Hemp, or. Cotton, which you pleaſe ; of two or three 

twiſts,not made too hard,put them in anew Earthen pot Verniſhed, pour upon 

them Vinegar made of good white Wine four parts , of Urine two parts ,, of Aqua 

vite one patt, of Salt Peter purified- one part, of Cannon Powder reduced to Meal 

one part : Make all theſe Ingredients boyl together upon a great Fire , to the Con- 
{umprion of all the Liquor; then ſpread upon a great ſmooth Plank or Board, the 
Meal or Flower of the moſt excellenteſt Powder that you can get. Having drawn 
your Match out ofthe Pot,” roul them inthe Powder, and then dry them in the ſhade 
or Sun, for it matters not which, and the Cords or Match that are thus prepared will 

burn very quick. | | 

Francis jouchim Prechtelin, 1n his ſecond part of his Fire-works Chap. 2. deſcribes a 
certain Match , which is extream ſlow in burning , and is thus made; take Maſtich 
two parts, Colophonia one part, Wax one part , Salt-Peter two parts, Charcoal 
half a part , then, having melted all and mixed them well upon the fire , rake'a Match 
made of Hemp or Flax of a ſufficient bigneſs, and draw it through this Compolition , 
making it go down to.the bottom of the Veſſel,drawing it often chrough, until i hath 
Sotten the bigneſs of a Candle, and when you delze to uſe it, light it firſt, and when 


it is welllishted blow it onr,, and chere remains none but a burning Coal. 


WI 


( 5 


CHAP. VIIL 


Df certain Antidotes excellent and appzoved 

 againft the burning of. Gun-powder, Sulphur, 

hot Jron , melted Lead , and other like acci- 

dents, 'd2zaWy-from the particular Experiments 

of Commu Nowier ooo, bf hh Dent dbng ber 
' SECTION. I. 


Oyle Hogs greaſe in common water, over a moſt gentle fire, the ſpace of ſome 
time ; thentake it from the Fire, and let ir cool, and after expoſe it to the 


B 


fair and clear weather three or four nights; after having put it into an Earthen pot , 
melt it again upon a ſmall fire , and being melted, ſtrain ir through a Cloath into cold 
water, after waſh it many times with good clean and freſh water, until it come as 
white as ſnow; this done, put it into a glazed pot to ſerve you at your occaſions. 
The uſe is thus, you muſt annoint the burnt part as ſoon as you can, and you will ſee 
a quick and admirable effect, 
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SE C.L. Us 


Take Plaintain water, Oyl of Nuts of 7raly, of each as much as you pleaſe. 


SE C1;::HE 


Take Mallows water, Roſe water, Plume Allum, of each as much as is neceſſary, 
and mixrthem well cogether' with the whire of an Egg. 


Fa SE-C'T: IV. 


' Take a Lixivium., made of Calx Vive and common water, add to it a little Oyl 
of Hempſeed, Oyl Olive, and ſome whites of Eggs, mingle all well together, and 
afinolfr the butnt plece with this Compoſition. All theſe Oyntments cure burnings , 
withbht caving any pain. Theſe I have often experimented upon my ſelf. | 


Some Receipts from divers Authors. 


Take; Oyl of Olives, Oyl of ſweet Almonds, Liquid Verniſh ,.each one part, 
Juice of Onions two. parts, with rheſechafe the part affeRed, 

If there be already blilters raiſed and Ulcerations inthe parts, this following Oynt- 
ment-15 moſt excellene.” - - 


Boyle a Sreat quantity of the ſecond Rind of Elder” tree, in. Oyl of Olive, then 


« -—# YT @& = = & 4 


pour itt rough a Linnen cloath ; add tg it a little after two parts. of Cerus or burnt 
Lead, of Lytharge of Gold, of each onepart , put them into a Leaden Morter , and 
then ſtir them about and mix them ſo, that they become in the form of a Linament. ns 

Take melted Lard; pour it into two Ounces of Morrel water , and one Ounce of 
Oyle of Saturn, then mingle them well rogether : this Remedy is ſoveraign. 

Take the Mucilage of the Roots of Henbane , and of the Flowers of Poppies , of 
each one Ounce, Salt Peter one Ounce, mingle them all with Oyl of Camphire , and 
make a Linament according to Art. | 

Or take the juyce of Oynions roſted in embers two Ounces, Nut Oyle one Qunce] 
mingle them all well rogether. | 

Or take of the Leaves of Ivy two m. or handfuls well beaten up with Plantain ' 
water, Oyl Olive one-pound, make all boyl with four Ounces of good white Wine, 
until the Conſumption of the whole Wine'at the end of the decotion add Wax as much 

_ as is ntecefſary, to give hita the form and conſiſtency of a Linament. . | 
Again,- takeold Lard, let it be melted over the flame; and poured into two Ounces 
fthe juyce of Beets and Rue, of the Cream of Milk one Ofince, Mucilage of Quince- 
dsand Gum Tracanth, of eachan Ounce and a half, mix them well together , and 
make thereof a. Linament, {This remedy is none of the worſt , we took it from 
7oſeph Quercetanus, in libro Sclopetrio. 
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TE IEF: FX. 
Of Hand G2zanadots. 


He Hand Granadoes reſpe&ing their form , are Globically or perfe4ly round 
and hollow in their interior part in manner of a Sphere ; they.are called Hand 
Granadoes, or Handy Granadoes,. becauſe they may be graſped inthe hand, and 
thrown to the Enemies ; and if.we ſhould dwell upon the denominations of the Latine; 
we may call themas they do ,. Grahades Palmares,” they are commonly of the: bigneſs 
of a Bullet of Iron of 5,6, and 81. they weigh ſometimes 11. and ſometimes one pourid 
anda half, ſomeare of two pounds , - and others of rhree pounds; *rhere-is 'given'ts 
theſe ſort of Globes the names of Granadoes, by reafon of the grear reſemblatice they 
have with the Fruit Prnique, which we call Pom-granad; for as theſe do-ſhitt up in 
their rinds a great quantity of grains;ſo out Military Globes ate filled with a riumber 
of Grains of Powder,almolt innumerable,the which having received rhe Fire,do bteak 
into a thouſand and a thouſand ſhivers, leaping againſt the Enemy, 'and piercing if it 
could all ſuch things as it meets oppoſing its violence; hey are generally made of Iron 
or Copper,carrying in its Diameter about three Ounces, being about rhe length of a 
Barly Corn'in thickneſs of Metal . they are hlled commonly with Gun-Powder, and 
ſometimes of other Compoſitions, there is added to its Orifice a ſmall Pipe commonly 
called a Fuſe,which is filled with a matter or Compolitien.chatis1lack or ſlow in burn- 
ing, but nevertheleſs very ſuſcepciblc of the Fire, and capable to hold fire ſome time, 
for fear that it ſhould break inthe hands of thoſe that mannage ir, and' intend to 
throw it. 

There is among{t Fire-Maſters accounted three ſorts of Hand Granadoes , the 
firſt and moſt common are made of Iron; others are made of Braſs; allayed with 
other Metals in the melting ; ' the third ſort is of Glaſs. : 

If you cauſe them to be made of Iron, take ſuch as is molt fragile , and as little 
wrought as poſlible you can get, if you will caſt them of Copper , you muſt allay 
ſix pound of Copper, with two pounds of Tyn, and half a pound of Marcalite , or 
you may put one part of Tyn with rhree parts of Lattin or of Auricalque. Thoſe 
that are made of Iron are in thickneſs about the ninth part ofthe Diameter; thoſe that 
are made of Braſs mu{t have one tenth- part of the Diameter 1n thickneſs of Metal. 
Laſtly, ſuch which you cauſe to be made of Glaſs, mult haye one ſeventh part of their 
Diameter in their thickneſs. .: OT TI HOLY ES TP 

The largerieſs of the Orifice 1n which you muſt put in your Fuſe made of Wood , 
whoſe upper part muſt be about ;; the Diameter of the Granado, and the 1{mall hole 
in the Fuſe ſhould have the largeneſs of }; of the ſame Diameter, -the reit of the ca- 
pacity of the Shell mu{t be filled with well grain'd Powder , the length of che Fuſe 
muſt be about + of the Diameter,” and the top muſt be broad ,: and a little rounding 
likea Hemiſphere, the hollow and inner part of the Fuſe muſt be about 5 Diameter ar 
the ſmall or inner end, | and 2} at the outer end'; Men do generally fill the void place 
with Powder-ground moſt ſubrilly , which muſt:be. moiſtned with Gum-water , or 
diſſolved glue; that it may joyn the better. As far the Fuſes,they, muſt be filled or.char- 
ged with one of the Compoſitions hereunder written, afterward you mult faſten ir well 
and cloſe with Tow or Okham,and the Pyrotechniah Lute which the Germans call Kit, | 
which is made of four parts of Ship Pitch, .two parts of Colophonia, one part of Ter- 
rebinthe, and one part of Wax ; you muſt pur all theſe Ingredients 1n a glazed Vel- 
ſel, and melt them upon a ſmall fire, then mix and mingle chem well rogether.: 
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Compoſitions foz Chirging the Fuſes of the and Gzanadoes, 


Powder 11. Salt-Peter 11. Sulphur 1 
Powder 21. Salt-Peter 21. Sulphur 1 
Powder 41. Salt-Peter ' 31. Sulphur 2 1. 
Powder 4-1. Salt-Peter 31. Sulphur 11 


1. 
| 


.. Another ſozt of Sranadoes. Eg 
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them 1n practice. 


CHAP. X. 


How and where a manought to heave Hand-Gza- 
-.nadoes.. 


,- 


| Ccording to the definition which we have given ofthem, it is moſt evident, and 
A I ſuppoſe no body will doubt, that they areto be taken in the hand , and that 
we mult graſp them to throw them at the Enemy. Itis ſaid before that this. kind of 
Arms is as well defenſive as offenſive ; therefore we ſhall not reſt upon the proof of 
theſe things ; thoſe that have been at the managing of them muſt inſtru& them thar 
are ignorant. ment TAY W 
We ſhall ſay only this, that the Places where theſe Hand Granadoesare uſed at 
Sea, are where Ships are Board and Board to clear the Enemies Decks, fo that the 
way- may be cleared there. Upon Land Service they are uſed immediately after the 
good and happy ſucceſs of a Mine which hath made a great overture in a Rampire , 
oyerthrowing one part of the Wall, Bulwark, or Baſtion, to give place to the Afſai- 
lants, to do their'endeavour to'get into the breach; it is there that the Belteged as 
wellas Beliegers may make uſe of theſe Hand Granadoes , *tis there where ,you ſhall 
ſee the more generous of both ſides armed with Fire and Flames , defending. valiantly 
the quarrel of their Prince, the intereſt 'of their Party , their Liberties: and their 
Lives:They are imployed alſo upon'other occaſions,to wit,when the Beltegers are come 
up to the Walls of the Rampire,:and- ſo. well placed , that making winding Stairs 1n 
the thickneſs of the Platform, they -mounrinſenſibly by rera& , ſo that the Beſieged 
cannot any* way hinder by the defence of their Flanks , nor be kept ſafe by the 


Rampires themſelves. Upon theſe occaſions I fay, the Belieged ought to pour down a 
- ig RN quantity 
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a quantity of Hand Granadoes from aloft , or from the top of the Walls , Upon 
their under-miners. 

And ſomerimes they are alſo thrown at a diſtance greater than ordinary,according 
to the occaſion ; but when this cannot be done by the natural ſtrength of a Soldier, 
without the aid of ſome arti*cial Inſtrument , the Maſters in this Art have invented 
. certain ſmall Engines, made like unto one of our Ducking-Stools, with a Rope at one 

end to pluck it down by force , and at the other enda hollow place to lay the Balls 
inthat areto bzthrown, 'and with this Engine well contrived, one may throw upon 
the Enemy, not only Hand Granadoes ; but alſo aquantity of other Artificial Mili- 
tary Fires, as gliſtring or ſhining Globes, Bombards, Fire-pots, and many other ſuch 
like things, of which we ſhall ſpeak in cheir place , may be thrown at a greater 
diſtance than is poſſible by the hand only. 

This Inſtrument is not very difficult to make , it may ealily be comprehended by 
what we have faid;. I ſhall only advertiſe you of one thing, that the longer the arm 
of the Engine is on that ſide that is to hold the Granadoes , more than the other part 
to which the Rope 1s faſtned , the greater force the Engine will have ; but you muſt 


underſtand this meaſure to be made from Axes or Iron Rolls, upon which the Arm 
moves. 
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EHAP. XL 
Df cliſtring dz big Mining Fire-bails, 


|) Eb uponthe fire in a Braſs or Earthen Veſſel an equal portion of Sulphur , 
black Pirch, Rozin, and Turpentine ; then takea Ball of Stone or Iron , that 
the Diameter be far leſs than the Diameter of a Cannon, or Morter Piece, for which 
you intend this Globe ; plunge this Shot inthis melted matter until ir be all over 
cover'd with the matter abour its exterior part , draw is, from thence , and role it 
gently in Corn Powder , that done, coyer it all over with a Cotton Cloath ; then 
plunge it again in your Compoltion , and reiterare the rolling it in Powder , as be- 
fore , then cover it a ſecond time - with another Cotton Cloath ; and thus-continue 
dipping your Bullet , and wrapping it about with Cloath , until your Shot has 
acquired a juſt bigneſs, exactly to fill the Orifice of the Engine , remembring 
that the laſt Coat of the Shot muſt be of Gorn'd Powder : Being then thus 
prepared, it mult be put into the Cannon or Morter Piece naked, without any other . 
thing compaſling it, immediately upon the- Powder in the Chamber, which muſt 
make the Buller come forth; - Then give fire freely ro your Piece, to throw the ſhot 
where you intend it; | 
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CHAP, XI 


Df Bails which Caſt fozth ſo great a ſmoak, that 
Chev blinD Whomloever they come incar, 


FT is accultomed to do great execution by. favour of the night , 1n occurrences - of 


k War, 'aswell:as.in'many. other occaſions : 1'mean not here to ſpeak of the 'dark- 
neſs of the night , for that is naturally effeted by the firſt Cauſer of all things.;. from 
the order. thar he hath eſtabliſhed amongſtthe Beings ;- but -1:intend only hereto treat 
of the:darkneſs that is made:Artificially ;andiparricularly fuch as may be produced and 
madeto- laſta little time ina cloſe or narrow place, according to the Rules of our Arr, 


to be made for the blinding of the Enemy, which would force into our beings; and 


* 


would attaque us by main ſtrength , in a deſign to take away our Lives, Honour , and 
Goods, or when we haye a delign'to facilitate the paſſage for the Aſſailants , in 
confounding or oppreſfſing the Belieged in- their Forts , with a cloudy and 
chick fume, inſuch a ſort that one may take them as amazed Fiſh in troubled waters. 
For this purpoſe are Globes prepared, which whil'{t they are on fire, produce a ſmoak 
ſo vehement and unpleaſant ; and in ſo great aboundance , that *tis impoflible to 
withſtand the incommodity Þ without burſting aſunder ; ſee here the Merhod. 
Take Ship Pitch in the Stone 4; Liquid Pitch. 2 1. Colophonia 61. Sulphur 8. 


Salt-Peter 361. melt all theſe Drugs upon burning -@oals in any - veſlel- whatſoever , 
adding after 10 /. of Coal of Sawduit made of the Pine or Eirr-Tree 6 1. Crude Anti- 


mony 3 /. incorporate and mix them very well together ; then put into this melted 
matter. Tow, Hemp, and Linnen Gloaths a great quantity, and boyl theni'wellin 
this Compolition, and whenthey have drank up all-rhe matter, then-form- theminto 
Balls of ſucha bigneſs as you pleaſe , ſo that it may be «caſt with the hand , or with 
the Engine mentionedin the laſt Chapter, according as you ſhall find moſt convenient. 
And this is our true way togmake Night at Noon-day, to obſcure the Sun it ſelf, and 
ro blind the Eyes of the Enemies for ſome time. And this is the moſt lawful way 
that one may tollow, becauſe it ſhews its original from natural things, . and we may 


believe that it is alwayes ſufficient juſtice , ſo that the Wars where ſuch things are 
practiſed, be not unjuſtly enterprized. 
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"CHAP. XIIL. 
Stink Walls, 


Tinking Globes are made to annoy the Enemy by their ſtinking vapours and fumes 
diſagreeable to Nature ; nay ſo unſufferable to the Noſe, and to the Brain it ſelf, 

by its moſt violent ſtink , that by no means it can be endured. The prepara- 
tion isas followeth , Take of Powder 101. of Ship Pitch 6 /. of Tar 201. Salt-Peter 8/. 
Sulphur Colophonia 4-1. make all theſe Ingredients melt at the fire by a ſmall heat, 
inan Earthenor Copper veſlel , and all being well melted , throw 1nto the melted 
matters 2 1. of Coalduſt,of the cuttings or filings of Horſes Hoofs 6 1. Aſſaf etiaa 3 I. 
Sagapenum 11.Spatulafetidabalf a pound:Mingle and incorporate them well Ons 
rhen 
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then pur into this matter Linnen or Woolen Cloath, or Hemp or Tow, ſo much 25 
will drink up all the matter, and of theſe you'may make Globes or Balls of what bis. 
neſs pleaſeth your ſelf beſt, according to the method and order as we have heretofore 
preſcribed. 

- The Globes or Balls may be made Venomous or Poyſonous, if to their Compoli- 
tion be added theſe things following, viz. Mercury ſublimate, Arſenick, Orpiment, 
Cinaber, to which may. alſo be added many other Poyſonous matters , which 
I fnall forbear to mention, conlidering every one by Nature is apt enough to learn to 
. do that which is miſchievous, 


CHAP. XIV. 


Df the. Shooting of Shot- made red hot in the 
Ftres | | IE Ao oo Re os 
JTisa practice that hath been praiſed in former times to ſhoot red hot Fire-balls., 


| and was counted of great defence, as you may find amongſt many. other things 
in the Works of Diodorus Siculus , where he fayes, Tyriss immiſſe in Alexandre 


. Magn machinamenta maſſas magnas ferreas candentes : Ont of many: Authors may. 


be proved the cuſtomary uſe. in former -rimes.,of Shooting red. hot Pieces of Iron , 
"which we ſhall nor dwell agon,,.butcome*to the Practice, Firſt; you muſt Charge 
the Piece of Ordnati according to the cuſtomary manner , his due proportion of 

Powder, upon this Powder you muſt put a Wooden Cylender or Fidd, of a juſt and 
equal wideneſs with the bore of thePiece, which mult be driven very ſtiff home to the 
Powder, and for your better ſecurity, you muſt pat upon this another wad made of 
Straw, Hay,or of Oakam,or Tow ; this being done,let the Piece belaid a little under 
Metal, and then cleanſe.the yacant place or hollow of the Piece with a'Spunge, ſo that 
all the Grains of Powder that are there, may be” taken away.:- This being. done, 
lay your Piece to/bear with the place you intend to ſhoot at, according to the method 
we haye giyen inthe ſecond Part of ' Gunnery , and let your: Piece thus remain until 
you have put in your red hot Bullet: your Bullet muſt be ſure tobe exatly round , 
'and not ſo high, ; butthat it may run freely down in the Piece tothewad , the Shor 
being red hor,” take'it out of the fire with a pair of Tongs made for that purpoſe, and 
put it into the Piece, and givean attentive Ear,  for'as ſoon as the Shot is ſuppoſed to 
be upto the Wad, give immediately Fire to your Piece of Ordnance. 

There are others which put into their Pieces Boxes made of Plate , of Iron or Cop- 
per. Others do pur into their Pieces Potters Clay , and upon them the fiery Buller , 
which with a quick hand they thruſt home with aRammer, which ought to be defend- 
ed from fire by lining the Rammer head with Copper. But theſe are more perillous ; 
and therefore we account that method above to be the beſt, and moſt free from 
danger. | 
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CHAP: XV-- 
To Arm Pikes to defend a Ship 02 auy other place, 


7 Oarm Pikes, to defend a flip, or breach, or to enter the ſame, orts flick in 
the ſides ofa (hip, or other place, take ſtrong Canvas, and cut it in length about 


' a foot, or 14 inches, and ix inches high-in the Center, and let the ends be both 


cut taper-wiſe, then faſten the Canyas at both ends with ſtrong twine, and fill it with 
this receipt. | | 

Powder bruiſed 8 parts, Peter in Roch 1 part, Peter in meal t part, Sulphur in 
meal two parts, Rozen Roch three, parts, Turpentine 1 part, Verdigreaſe £ part , 
Bole-armonick' ; part, Bay falt 2 part, Colophonia # part, Arſnick$ part, mix them 
very well together, and try thera inthe top of a Braſs Candleſtick, when the fire 
doth burn furioutly with a blew and greeniſh colour, then fill the Canvas, and roul ir 
over, being firſt armed with ſtrong twine all over, with this liquid mixture molten in 
a pan, Pitch four parts, Linſeed Oyl 1 part, Turpentine 3 part, Sulphur r part, 
Tarr 2: part, Tallow one part, and as ſoonas this is cold, bore two holes in each of 
the ſame next the Iton an inch deep, with a ſharp Iron Bodkin, filling the ſame 
with fine bruiſed powder, and putting in every hole a little ſtick of two inches long , 


which are to be taken out when you wou'd fire the ſame ; this compolicion will burn 


furiouſly. 

And remember you cut off the ſtaff ſome-three inches from the work, and put 
thereon a braſs ſocket of five or: {ix inches long, and then cut the end of your ſtaff to 
fill the ſocket, for when you fire your work, you. may {tick it in theſide ofa ſhip, and 
pull the ſtaff out again, ſo will not rhe work be ſo ealily ayoided, as when the ſtaff 
was on, and hangs at length, becauſe the very weight of the aff, and length there- 
of, will be a means to weigh down the work, or that the enemie may come, and there- 
by pull it out,or beatir off quickly ; let the Compolition and work contain in weight 
about 7 pounds, then will it do execution, and work a better effe&, than if it were of 
leſs weight, by much , by reaſon the compoſition elſe would be waſted, before it 
comes to effe& its Execution, _ | 

To burn the ſayls of Ships a. pretty diſtance, or to fire Thatch'd houſes, Corn- 
ſtacks, or any other combuſtible matter apt to burn, when you eannot come to the 
fame, it is good to have certain ſtreng Croſs-bows to bend with Racks or Gaffels, 
and ſo ſhoot Arrows armed at the heads with Wild-fire, made of the compolition as 
above, and about three inches inlength, and one inch and a halfin the Diameter, 
tapred as afore in all-points : or you may have long bows, but then let your Arrows 
be alſo longer, which for divers ſervices may do great good. ED 


CHAP. XVI. 
To charge Trunks with Balls of Wild-fire. 


'T O charge Trunks to ſhoot little Balls of wild-fire,cither to offend or defend, ou 
I muſtfirſt charge him with two inches of good Powder, and then with a Ball of 
wild-fire alittle lower than the concave of the Trunk, let the Ball be bored through 
croſs-ways.and primed full of fine powder. Laſtly, with ſlow receipt,then with pow- 
der,thenwith a Ball again as aforeſaid,until you have filled the ſame'within j of an inch 
ofthe mouth, which would be filled up with fine powder and receipt mixed together. 


Some do uſe to have at the mouth two Iron ſtirts to ſtick them in the ſide ofany thing , 


— 
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or todefend ones ſelf from the Enemy from taking it off with a thruſt while they do 
Execution, SO | 


To make the Ball. 


The Ball of Wild-fire mult be rhus made, Take untwiſted Match, Tow, and Hemp ; 
the which would be moiſtned in Agua-vite, or boyled in Salt-Peter water : then'take 
| of bruiſed Powder lix parts, of Salt-Peter one part, of Brimſtone finely beaten one 
| part, of coal made of light wood moiſtned with a little Linſeed-oyl' and Turpentine 
wrought together, one part: then lay the Tow or Oakam, abroad in thickneſs of 
the back ofa knife, and as broad as a great Oyſter-ſhel, put into the ſame as much 
as you can graſp tog@her in your fiſt, and tying the ſame hard with a pack-thread , 
coat it over with molten Brimſtone,and when you would uſe the ſame, bore it through 
witha Bodkin, and fill the holes full of fine powder bruiſed. 


To make Bullets of Witd-fire to hoot out of a Trunk, Which 
- will be as hardas a Stone. | 


Take Sulphur in meal ſix parts, of Rozen'in meal (ix parts, melting the ſame in 
ſome Pot over a flow fire : then take ſtone pitch one'part, of hard wax one part, of 
Tarr > part, of Aquavite { part, of Linſeed Oyl + part, of Verdigreaſe ; part, of 
Camphire=part, melting all theſe together. Likewiſe ſtir into the ſame of Peter in 
meal two parts, and taking ir from the fire, put thereia. four parts of bruiſed pow- 
der, working the ſame well rogether in your-hands, and roul it round of the bigneſs 
you mean to. make your balls-of, boring two holes through the 'ſame croſs-ways, ' 
which muſt be primed with bruiſed powder. Theſe balls being cold, will grow very 
bard, and fired will burn furiouſly. - | 


To make Hedg:hoas. 


To make Hedg-hogs, or balls; you muſt fill them with the ſame receipts you do 
your Arrows, and Pikes, and let them be five inches in the Diameter, and well ar- 
med with twine before you coat them, and after ' boared rwo holes, and primed with 
fine powder: then put in two ſticks, and uſing them, pull them out again, and at- 
+  thefaid holes fire them. The ſpikes end of Iron mult be like Deaths Arrow heads, five 
or ſixtirts a piece to bang in the ſayls, or ſtick in or upon any place aſſigned; and 
remember in the arming, to; leave a nooſe to throw him being fired, . out of your 


hand. | 


' To make Powner-pots. 


They are made of black Potters clay, or thick glaſs, round Bottles with ears to 
tye matches, lighted ar both ends, the pots or glaſſes are to be filled with dry fine 
powder, andthrown upon the decks, or other where, which will much prejudice the 
Enemy, and many times firetheir own Powder- cheſts, 


Ddad:.  _ARTIFL- 


= 


\ > ARTHCIAL 
 FIRE-WORKS. 
RECREATION 


Jax, Mong(t all Artificial fires that have been put in pratice many years , 
y/ Fo ay the Fuzees (which the Latins call Rochete, and the Greeks Pyroboli ) 
{3 | have always had the firſt Rank ; (nevertheleſs this Greek word doth 
BA well agree with the Etymologie of the word Rochere) ſeeing that 
! w226:zx» lignihes properly Tela ignita, that is, burning darts or Ar- | 
= IOW, the Italians call them Rochere and Raggs, the Germans Steiger 
de Kaſren, Ragetten, and -Drachetten, the Poles Race, the French Fuxzes, the Engliſh 


Rockets » Or Serpents, If we conſider the-inyention of them, it hath been of ſo ancient 
ſtanding, that the conſtruction is now he Common and familiar amongſt all the Pyro- | 
[f 


- boliſts and Fire-maſters ,- the which, although it appears very exſfie in it ſelf. yet 
thereis init labour, and requires that he that applyes himſelf to this work ſhould not 
be careleſs, but on the contrary take all the care and diligence that poſſibly he can have 
for the preparing of ſuch perilous things, conſidering likewiſe the expences and loſſes 
are irreparable after the experiment made; and ſceing that nothing can be pur in CY 

, practicein publick Recreations withour theſe Fuzees, therefore I think I am ſome- 
thing obliged here to ſhew the true way, of preparing them,with their particular uſe, 


IS 
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| - How to make Rockets, 


 Tntend not here to 'write the Conſtruction of Moulds fit for this purpoſe, but ra- 
[| ther leave: the more curious Students herein to the works of Caſrmier Sriemieno- 
wicz,, Lieutenant General of the Artillery in the Kingdome of Polonia, in his great 
Artof Artillery written in the French Tongue and Printed at Amſterdam, and alſo | 
in our Countrey-men Mr. Bate and Mr. Babington &c. That whichlT intend to do, is = 
to teach you how they may be made by hand, or by help only of a Rouler to Roul the | 
Paper upon ; let it be turned to the thickneſs you intend, only let theRouler be 8 
times the Diameter in length. . If it be three quarters of an inch in thickneſs, the 
length will be three inches. Roul your Paper hard on the Rouleruntil the thickneſs 
- beoneinchand aquarter Rouler and all, then glue the uppermoſt paper, and the Caſe 
is made. On the choaking or contraQing the paper together at one end, within one 
"Diameter of the end, except only a little hole, about one quarter the Diameter of 
the bore thereof, to contra theſe Caſes on this manner, do thus, wet the end about 
one inchin water, then put theRouler in again, and tye a great packthread about 
the wet within three quarters of an inch of the end,put another thing almoſtof the ſame 


Diameter with the Rouler inat the wet end about half an inch, hold it there, get oe 
| other 


| 
[ 
- 
| 
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other body to drawthe packthread together, you holding the Rouler and Rammer , 
one put down to the end within one inch, and. the Rammer which muſt be little leſs 
than the Diameter to meet with that end within half an inch, in which the contra&or 
choaking muſt be, the packthread having drawn ir together , tye it faſt on that place, 


take out the Former, let it dry, andir isdone; when the hole iscontrated together, ' 


make it ſo wide as is before taught, with a round bodkin, which you muſt provide for 
t hat purpoſe. 


CHAP. IL 


How to make Compoſitions fo2 Rockets of any 
{13e; | 


T9 ways which I will teach you I take themnot upon truſt out of every 
Author , but. ftich as-are men of known Experience , as that Caſemer before 
- ſpoken of, and others of the like repute. And firſt, for Rockets of 1 ounce, you 
mulſtuſe only Cannon-powder duſt being beaten in a Morter, and- finely lifted, and 
this will riſe ſwift, and will make a great noiſe, but carries no tay! : Thoſe of moſt 
beauty in their operationare made of x ounce of Charcoal-duſt,;eight ounces 0: Pow- 
der, this Compotition will ho1d for Rockets of one, two, or three ounces z but for 
thoſe of four , take three ounces of Charcoal-dult, to one pound of Cannon-pow- 
der duſt, continuing that Rule until you-come to Rockets of ten ounces, and from 
thence to Rockets ofa pound, for there uſed to be one pound of Powder-dult to 4. oun- 
ces of Charcoal-duſt, But for better ſatisfaction obſerye theſe Rules. | 


Foz Rockets of one pound. 
Take Powder 18 /. Salt-Peter 81, Charcoal 4 /. Snlphur 21, _ 
F02 Rockets of two oz three pound.: - 
Take of Salt-Peter 601. Coal 15 1. Sulphur 2 1. - FU ENHg 22. 
F02-Rockets of four 02 five pound... -:. 
. Take of Salt-Peter 64/. Coal 16 1. - Sulphur 88. ot 209 
Foz Rockets of ſix ſeven 02 eight pound. 
Salt-Peter 35 1. Coal 10 [. Sulphur 51. RT 


Foz Rockets of nine'o2 tenpound; fl, .! 
Salt-Peter 62 /. Coal 20 [. Sulphur gl. EO ee ies Fa Nas 


Fo2 Rockets from eleven to fifteen pound, _ 
Salt-Peter 32 /. Sulphur 8 ]. Coal 16 /. | A 


Foz Rockets from firteen to twenty pound. 
Salt-Peter 4.2 1. Coal 261. Sulphur 12 !. 


F02 Rockets from thirty to fifty pound. 
. Salt-Peter 3o /. Coal 18 1. Sulphur 7 /. 


F902 Rockets from ſixty to a hundzed pound. 
Take Peter 30[.Sulphur 10 I1.Coal:10 /. 
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Lo fill the Rockets with this Compoſition, 


Pre the nioumth downwards where it was choaked, and with a knife put inſo much 
as you can of the receits provided for that ſ1ze at onetime ; then put down your 
Rammer, which muſt be longer and narrower than the Former or Rouler upon which 
you made the Caſes, and with a hammer of a pound weight, give three or four in- 
different knocks, then put in more compoſition with your knife, until ir be full , ar 
every time knocking the like as before with the Rammer , until the compoſition 
come within one diameter of the bore of the top, there put down a peece of paſtboard, 
and knock itin hard , prick three or four little holes therein , then pur fine piſtol 


| powder inalmoſt to the top , and upon that another cap of paper, upon which put a 


peece of leather, that it may betyed on the top of the Rocket, and faſt glued on, then 
Set aſtreight twig, -and bind it upon the Rocket with ſtrong packthred; it mult be no 
heavier, rhan being put upon your finger , two or three fingers breadrhs from the 
month of the ſame, it may juſt ballaſt the Rocker ; then it is prepared for uſe, 
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CHAP. 1V. 


How to give fire to one 02 moze Rockets. 


®% 


j . 


| gt your Rockets mouth upon the edge of any peece of timber , battlement of a 


wall, top of the Gunners carriage wheel , or any dry place whatſoever', where 

the rod or twig may hang perpendicular from it ,” then lay a train of powder that 
may come under the mouth thereof, give fire thereunto, and you have 'done. Bur if 
ou would fire more Rockets than one , that asne deſcendeth, the other may aſcend 
Ly degrees, make this compolitionfollowing of Rech 'peter 8 ounces , Quick, Brim- 


_ fone 4. ounces, and fine. Powder duſt 2 ounces, which lay in a line from one Rocket to 


another, they beingplaced ten inches or a foot one from another , give fire to this 


compolition, and it will work your deſire., by cauſing one to mount inro the air 


when the other is ſpent ;. but before youplace your Rockets, remember to prick them 
with the bodkin., T5 


CHAP. 
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GHAP. V:; 
Divers and ſundzy Compoſitions foz Stars, 


\ 


4 Cornpoſition foz Stars of a blew colour mixed with red. 


Ake of Powder mealed $ ounces, Salt-Peter 4 ounces, Qujck Brimſtone 12 ounces, | 
Meal all theſe very fine, and mix chem together with two ounces of Aqua-vite, 
and half an ounce of Oyl of Spike, which let beyery dry before you uſe it, 


Another Compoſition whith maketh a white and beautiful fire. 


| Take Power 8 ounces, Salt-Peter. 24 ounces , Quick. Brimſtone 12 ounces , Cam- 
phire I ounce, Meal theſe Ingredients and incorporate them : Now to meal your 
Camphire, take a braſs peſtle and morref, wet the end of the peſtle in a little of the Oyl 


of Almonds , and it will meal to powder, then keep it cloſe from the air , elſe it will 
become of no uſe, a CEE 


Another white fire which laflethlong. 


Take Powder 4. ounces , Salr-P-r-- £5 ounces , Brimſtone 8 ounces | Camphire 
I ounce, Oyl of Pere+ 2 gunces, Meal thoſe that are to.be mealed , and mix them 
according to the former direCtions. | 


bu - 


GRAPE: 
Lhe manner of making Stars: and to uſe them; 


FAke little four ſquare peeces of brown paper , which fill with the compoſition 
you approve of beſt, of the three laſt taught : ſo double it down , rouling: it 
antil you make it round; about the bigneſs of a nut , or bigger, according to the ſize 
of your Rocket, that you intend them for, prime them , withdrawing thorow them 
Cotton-week, andthey are prepared. | | 
You may alſo make them after this manner, you muſt havea rouler which muſt. be 
as big as an ordinary arrow , which ſhall beto roul a length of paper about it, and 
with a little glue paſt it round, when it is dry draw out the rouler , and fill it by 
little and little, with athimble , fill thruſting it down , every billing of a thimble , 
with the rouler ; which being filled, cut it 1n ſhort pieces , about half an inch long ; 
then having in readineſs either hot glue, or ſize, mingled withred lead ,. dip therein 
one end of your ſhort peeces, leſt they take fire at both ends together , and becauſe 
that it may not ſo eaſily blow out : theſe being thus finiſhed, ſer them to dry until 
you have occafion to-uſe them: and then putting the open endin powder on the top | 
| ofthe Rocket, in that place after the firſt paſtboard, or cover, 1s placed ina Rocket ; 


next the compoſition, where I taught you before to put powder for zo make areport= 
Ecee whick 


| 
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which now you muſt leave outto place in theſe Stars ; after this manner make two 4 
three holes in that paſtboard, - which prime with powder-dult : and thereupon Put a 
little Piſtol powder, to blow the Stars out when the Rocket 1s ſpent : after the powder, 


- put as I have ſaid before, the open enas of theſe Stars, down upon that powder 3 when 


you have put them ſo cloſe as they can ſtick one by the other, put a little ſmall corned 
powder on the top of them, to run between them, and put another tyre of Stars upon 
that, andinlike manner a third ryre upon them, till you come to the 'top of the 
Rocket-caſe, there pur a paper over the head of it, and tyeit cloſe about the top, that 
none of the powder come from under or between the Stars, 


ow to prepare the Cotton-week , to p21me the firſt ſozt of 
S{Aars. : | 
Take Cotton-week, ſuch as the Chandlers uſe for Candles, double ir ſix or ſeven 
times double, and wet it thoroughly in Salt-peter. water , or Aqua-vite , wherein 
ſome Camphire hath been diſſolyed, . or for want of either in fair water, cut it indiyers 
pieces, roul itin mealed powder, dry it inthe Sun, andiris done, 


CHAP VI. 


How to mae fitver and golden Rain, and how to 


£ - 
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Ow I ſhew you the order-of making golden Rain, which is after this manner ; 
N you mult provide ſtore of Gooſe-quills, which being proviged, you muſt cur 
them off ſo long as they are hollow, the compoſition to fill theſe muſt be made thus , 
rwo ounces of cole-duſt to one pound of powder well mixed ; having filled many of 
theſe quills, you ſhall place themin the ſame place as I taught youto put the powder 
and Stars, firſt putting a ſinall quantity of Piſtol powder under rhem, to blow them 
out when the Rocket is ſpent : upon this put your quills, as many as will fill the top 
of the caſe , with the open end downwards, ſo ſoon as the Rocket is ſpent, you ſhall - 
ſee appear a golden ſhowre, which by ſome is called golden Rain': The like way you - 
may make ſilyer Rain , filling the quills with the Compolttion for white Stars. 


Wi. : fl = 
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CHAP VvmW. 


How to make Fiſgigs, Which ſome call by the name 


of Serpents, and to uls them. 


YOu muſt provides ſmallrouling pin. about one quarter of aninch in thickneſs , 
upon which roul ſeyen or eight thickneſſes of paper : fill them four inches with 
powder duſt, ſometimes putting between the killing a little of rhe Compoſition for 


' Rockets of 10 ounces : and at the end of four inches choak him ; fill two inches more 


with 
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with Piſtol powder ; then choak the end up : at the other end put in a little of the 
mixture for Stars,- and choak between that and the compoſition, and you have done : 
put divers of theſe with the Starry end downwards, upon the head of a Rocket , as 
you did the quills, with powder to blow them out, whenthe. Rocket is ſpent , they 
will firſt appear like fo many Stars, when the Stars are ſpent, taking hold of the POW= 
der duſt ,- they will run wrigling to and fro like Serpents; and when that Compos- . 
{ition 1s ſpent, they will end with every one a report , which will Siye great content, 
I ſhall have occalion to ſpeak of theſe Fiſgigs in other Fire-works. 


CHA#P, IX. 


How to make Girondels, 92 (as ſome call them ) 
Fire-=WHeeis, þ 


ES 1s often required in great Works for pleaſure, and therefore I have 

chought fr and neceſſary, to ſet down their deſcription, as well as of all other 
forts of Fire-works; Firſt, you muſt make a Wheel of Wood, ſo big as you pleaſe, 
to make Girondels, and unto theſe bind Rockets very faſt of a mean bigneſs, with 
the mouth of one towards the tail of another , rhus continuing until you have filled 
your Wheel quite round, which done, cover them with gaper paſted very curiouſly, 
that one taking fire, they may nor rake re all rogether ; and daub Sope upon them 
quite round, leaving che. mouth of one of them open to give fire thereto ; for rhe firſt 
Rocket haying burned, will give fire tro the next , keeping the Wheel in continual 
motion, _ until they be all ſpent” ; there may be bound fire Lances to theſe Girondels, 
either upright, or neer, oyerchwart, which will make to appear diyerſity- of fiery 
Circles ; Your care mult be, to place the Girondels at a convenient diſtance , from 
other Fire-Works ,, leſt they ſhould cauſe confuſion, and ſpoil all your Work. 
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CHAP. X. 


HoW to repzoſent divers ſo2ts of Figures in the Air 
with Kockets, 


Have taught you to make a report uponthe head of a Rocket , and alſo to place 
] golden or {ilver Hair or Rain, or Stars, or Fiſgiss, which whenryou have divers 
' Rockets to make for a great Fire-work, let onebe wirh a report, the next with Stars, 
another with Gold Hair, or Rain, one with Silyer Hair or Rain , for ſtanding jult 
under the Rocket it appeareth like Rain, but being aſide hand, like Golden or Silver 
Hair : and upon the head of another Rocket place rhe Fiſytgs , which when the 
Rocket 1s ſpent will firſt appear like ſo many Stars, after they are ended, they will ſhew 
like Serpents wrigling to and fro, and laltly, give every one his report. 

Itis a rare thing to repreſent a Tree or Fountain, inch? air, whichis made by put- 

ting many little Rockets upon one great one , paſling all the rods of the little ones 
Leee: 2: | thorow 


[ 
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- thorow wires, made on purpoſe upon the {des of the great one, or ſome other way | 
as your induſtry will diſcover ; now if the little ones take fire while rhe great One is = 
mounting up, they willrepreſent a Tree , bur if they take hire as the great one is de. 
ſceniding or turning down again towards the ground , then they' will be like a foun- 
tain of fire; ifthere be two or three little Rockets amonglt others, that have no rods 
they will make divers'motions contrary to the reſt, very plealing. ; 
If before you put the Fiſgigs upon the head of a great Rocket , you with: a ſmall 
ſtring tye:themtogether, a foot of line between , whenthey are on fire inthe Air you 
will ſee very great variety of Figures, becauſe as they-wriggle to and fro , they will 
pull one another after them, to the ſpeculators great content : it will bepleaſant if 
you tye them not altogether, but three or four, which will in the firing of them, be 
diſtinguiſhed from the reſt, with great variety. 


———— 
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__ CHAP." XI. 
How to make a Rocket, Which firing it out of your 


hand, ſhall continually be in agitation , either 
-on theearth, 62 in theair. _ 


J Aving prepared a Rocket with a xeport inthe head , ſuch-as I taught you firſt to 

"TL make, rye itto abladder , ſo that the end of che'Rygcket may come to the 

mouth of the ſaid bladder, and bind it over very ſtrongly, then firing ir out of your 
hand, caſt it'away from you, it matters not which way, fo it will come tothe ground . | 
there, by. reaſon of the bladder, it cannot ſtay , but preſently rebounds upwards, | 
moving to and fro, until all be ſpent -: there is another ſort, and that is a ſmall rocket; 
put into a bladder, and ſo blown up round about it, and tyed: about the neck thereof, 

p_—_ which will have delightful motions. 


{i 
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CHA-PP. XII. 


.  _..___ Off. the many defects in Fuzees, how they may | 
be avoided, and of ſuch things as ought to be - 
obſerved in their good Conſtruction. 


He firſt and moſt notable defe& which is obſerved in_Fuzees , is that after they 
are lighted or riſen into the Air the height of 1,2, or 3 Perches, they break, 

and do diſſipate without making their entire effes. £4 
The ſecond, whichislittle better, is after it is remaining ſuſpended upon the nail-it 
conſumes but very leiſurely, without going away or raifing it ſelf inthe Air. 
The third is, when they are raiſed in the Air,they deſcribe only an Arch of a Circle 
like a Rainbow, and return upon the carth again before the Compolition in the Fuzce 

be conſumed, i ; 


The 
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The fourth 1s when it moves 1na ſpiral manner, whirling in the Air without ob- 
ſerving anequal motion ; that is not right as it ought to be. | 

The fifth is when it mounts floathfully and negligently, as if it diſlained or refuſed 
to elevate it ſelf into the Air. | 2 | 
@ The ſixth and laſt is,that the Caſe or Caftouch remains hanging upon the Nail quite 
empty , and the Compoſition doth riſe 'and . diflipate alone into the Air; 
There 1s many other vexations and inconyeniencies, which may give trouble to the 
Practitioners1n theſe Arts with vain expence., which would looſe too much time to 
repeat : Tt will be ſufficient if you take notice of theſe which are principal, whereby, 
if 4 111 fortune you be faln into any of theſe defaults, you may corre& your error 
 ealily, and thenimmediately correct thoſe faults. And for this purpoſe, obſerye the 


rules given in the next Chapter, | 


CHAP. XIIL 


Pntallivie BUCS by Which you may make FU3ZLLS, 
02 Bockets, without any default. 


Irſt, that they have their hei 
as we haye-beforedeclared. . | 
Secondly, the Cartouch. ought to be of wood-, or glued or paſted paper ,- not too 
| thick, nor too thin. ,"9V7. | {225 
- Thirdly, they ought to be madeof ſtrong paper of indifferent dryneſs , properly 
rouled and well compacted cloſe upon the Former. | 
| Fourthly, the necks ought to bebound: about very ſtrongly and firm, inſuch a. 
ſort, that the knot of the thred, and the folds of the Cartouch; may nor lye amiſs one 
upon the other, L WEEtL | 
| Fifthly, all the Materials of the Compoſition muſt be exactly weighed according 
_ © tothe proportion of the Orifice of the Fuzee that you would charge , and-alfo 'well 
beaten and fifred particularly ;. after, having weighed them again, and mixed them in 
| one body well together , you mulit.pound them again , and paſs them through 
| the Sieve as you did before. | | | 
Sixthly , that. the Salt-Peter and Sulphur be powdered and clarified .as much as 
| poſſible may be, and the Coal perfectly well burned and exempted from all humidity, 
and made of wood thar is light: and: ſoft ;. as the Teile, the Hazle, and the branches 
of the Willow Tree, and on the contrary, *tis neceſlary to have a care,that you make 
* notuſe of ſuch Coals as are made of Birch, Oak, nor Maple , becauſe they contain in ; 
them-much weighty and terreſtial matter. : #3 
Seventhly; matters for Rockets or Fuzees ought to be prepared immediately before 


glc-proportionable' to the Diameter of their Orifice, 


2 


. they are-intended for uſe, and not before. : - oY 
Eighthly, the matters of Compoſition ought to be neither too dry nor to00 moilt , 
but moiltned a little with ſome Oliganious matter, or with alittle Brandy wine. 
Ninthly, there muſt be put into the Cartouch alwayes an equal quantity of the 
Compoſition at a time, andſo beatit down alike; and thus do until it be filled. 
Tenthly, you muſt beat the Compolition alwayes with the Rammer right up , ©: 
perpendicularly, and take care thatin the beating ir be not made crooked. | 
Eleventhly, You mult {trike down the Compolition with a wooden Mallec , that ts 
of heft proportionable ro the bigneſs and rhickneſs of the Rocker , and alwayes with 
an equal ſtrength , and juſt number of ſtroaks,every time you put in any of the Coni- 
polition. | $4 
of os & Twelfthly, 
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Twelfthly, in Cartouches made of paper, you mult pur in round peeces of wood 
hollowed,; but .in thoſe that are made of wood, you mult put ſuch as are ſmooth, 
without any channel or hollowing, to the end that it joyn the better to the ſides of the 
Fuzee, where it muſt joyn firmly, as wellMichour as within. | 

13. The Fuzee muſt be petrcedwith a Bit or Aw] that is convenient, in ſuch a fort 
that'the hole be not too big nor too {traight, nor too long nor too ſhort, 

14.' The hole muſt be made the moſt ſtreighr and perpendicular that may be 
poſſible, and juſtin the middle of the Compoſition , to the end that it lean nor ro any 
onelide; more thanto the other. 

"15. The Fuzee mult not be peirced before it be intended for uſe , and after it is 


pierced you muſt handle it tenderly, only with the ends of your fingers, for fear 


of deforming it. 


16. The Pearch or Stick to which you faſten the Fuzee , ought to be proportio- 
nable as well in length as weight, ir muſt not be crooked nor winding in any 
manner , neither unequal, nor full of knots, but {treight as poſſible can be made, 
and mult therefore be made ſmooth,and ſtreightned with a Plain, ifneed requires. 

17. After they are Charged, they muſt not be laid into too dry a place, nor in a 
place too moiſt, for the one or other of thoſe accidents may hurt them; therefore ler 
the place be temperate. | Sh 


18. When you would-uſe them and put them into ation, hang them upon a nail 
perpendicular to the Horizon. | | 

19. You-muſtnot think to raife a bundle of a great weight, or that has roo great 
a diſproportion to their ſtrength, you muſt adjoyn them together ſo rightly, that all 


rogether may have a proper form, and reaſonable-to paſs into the Air, and toelevate 
it{clfon high without any difficulty, and in ſuch aforc, that thoſe bundles may-not by 


any means give hinderance or {ſtoppage to their riling in aſtreight line ; and rake care 
moſt exactly that the Fuzee be not ſo big, but that they may retain as near as you 
can a Pyramidal or.Conical form, when all its weight that may be is adjoyned to it. 

. ' 20, Menoughtto ſhunas much az poſſible thoſe nights that are rainy, moiſt , and 
when the Sky 1s darkned with black clouds, as being very incommodious and offen- 


five to the Fuzees. And-more than that, avoid: 4mpetuous Stormy winds, and the 


Whirl-winds hinder no leſs than the brit. 


21. You may not reje& above other cauſes, the different effets which are pro- 
duced by ſundry Fuzees ( although they be charged with one and the ſame Compo- 
ſition.) no otherwiſe than thus, that they were not made with an equal diligence either 
in the Charging or Peircing, or in the other Circumſtances, which you were 
obliged to obſerve ; or inthis, that it may be ſome may have been kept in a more 
moiſter place than the others, where they have acquired roo much moiſture ,. which 
cauſeth to them', effe&s much different one from another , as well in Riling as in 
Conſuming. gies, > & 

22, If you would make appear in the ' Air ſtreams of fire, or a quantity 
of burning ſparks or ſtars, or long large rayes to dart from the Fuzees ; rhere is ac- 
cuſtomed to mix with the Compoſition ſome ſmall quantity of powdered Glaſs groſly - 
beaten, filings of Iron, Sawduſt. One may alſo repreſent fire of divers colours, as we + 
have ſhewed before inthe fifth Chapter ; but more particularly thus ; if you put a 
certain portion of Camphire in your Compoſition, you will fee in the Air a certain 
fire which will appear, white, pale , and of the colour of Milk ; if you put Greek 
Pitch , which is a light yellow Pitch uſed in Plaiſters , called Pix Burgundy , it will 
repreſent unto you a red flame, and of the colour of Braſs; if you pur in Sulphur, 


- the fire will appear blew ;; if Sal-Armoniack, the fire will appear Greeniſh ; if from 


Crude Antimony, the flame will be Red,. Yellowiſh, and of the Colour of Honey ; it 
the filings of Ivory be added, they will render a Silyer-like, White and ſhining fame, 
yer ſomething inclining to a Livid Plumbous colour, ifthe powder of Yellow Amber be 


' added, the fire will appear of the ſame colour, with the Citrine; laſtly, if black 


Pitch be added, it will throw forth an. obſcure ſmoaky fire, or rather a ſmoak that is 
black and thick, which will darken all the Air. HAN 


T be Compleat Gunner. 


 GTEAFP., - XIV. 
Df Ddozikerous Aquatick Balls. 


(52 to be made by a Turner, Balls of wood , hollow within, about the bigneſs 
of a Wild Apple, which you muſt fill with ſome one of theſe Compolitions 
hereunto annexed and they being all prepared and charged,you may throw them into 
the water after they are lighted , but it ought to be done in a Chamber or cloſe place, 
that the fume may be the better kept rogerher , and this muſt be done with ſome 
ſmall end of 6ur Match made of prepared Flax or Hemp , to the end that the 
Compolition which is ſhut up in the Globe may take fire withthe greater facility. 


The Compoſitions are thete that follow, viz. 


Take Salt-Peter ,, Storax Calamite, one, Dram ;z Incenſe one ounce , 'Maſtick one 
ounce , Atnber. half an ounce , Civer half an ounce , ofthe Sawings of Juniper 


wood two gunces , of the Sawings of Cypreſs wood two ounces, Oyl of Spike one 


ounce; Make vour Compoſition according to the Art and Method given. Or, 
Take of Salr-Peter two ounces, of Flower of Brimſ{tone, Camphire, half an ounce , 


powder of yellow Amber half an ounce , Coal of che Teile tree'one ounce ; Flower | 


of Benjamin, or Aſſa ſweet, half an ounce 3. Let the matters that may be beaten be 
powdered, afterwards well mingled and incorporated together. 


CHAP. XV. 


Compoſitions to Charge Globes. o2 Salls,that wilt 
burit a$ Well under as above water. 


Irſt, take Salt-Peter reduced into fine meal 16 /. Sulphur 4. [. of the ſawings of 

wood which hath been firſt boyled ina Nitrous water, and afterwards well dryed, 
41. Of good Corned powder half a pound,of the powder of Ivory 4 ounces. Or thus, 

Salt-Peter 6 /. Sulphur 3 /. of beaten powder 11. Filings of Iron 21. of Bur- 
gundy pitch half a pound. Or thus, | 


Salt-Peter 24. of beaten powder 41. Sulphur 121. of Sawduſt 8 /. of yellow 


Amber half a pound, of Glaſs beaten in groſs powder halfapound, of Camphire 
balfa pound. For that which concerns the manner of preparing all theſe Compoliti- 


ors; it differs nothing from what we have preſcribed inthe making of Rockets, - 


only 'tis not neceſſary that the materials be ſo ſubtilly beaten, powdered nor ſifted , 
as for thoſe Fuzees , but nevertheleſs to be well mixed one among another. - Care 
muſt be taken rhat they be not too dry when you charge the Globes or Balls, and for 
that purpoſe they may be moiſtned with Linſeed-oyl, Oyl of Olives, Petrole, Hemp- 
ſeed, Nuts, orany other fatty humour that is receptible of fre. | 
Note, that amongſt all theſe Compoſitions of matters that will burn in the water, 


which I have here propoſed from my own particular experience, every one may 


make them as pleaſerh himſelf beſt, provided he always take the materials in propor- 
| WO E f ff 2 h .nnon 
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tion one to the other, as they ought. But nevertheleſs I ſhall counſel you to expe- 
rience from time to time, your Compolitions, for the greater ſurety, before you expoſe 
them to the publick view of the world. Iris alſo amongſt the reit very, neceſſary that 
you learn the force and ſtrength of every material you put into-the Compolitions, 
whereby you may at your pleaſure know how to alter andyary your proportion , 


as you ſhall judg bir. 


— <> ————  ———————— 
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CHAP. XVI 
Dt Stars and fiery Dparks, catled DP the Germans 


Stern-veuer AND Veuerputzen, - 


[| Have ſhewed the Compoſition of Stars in Chap. 5. I have alſo ſhewed the way. of 
K.- making them. up, .and their uſe ; and alſo I have ſhewed the rhanner of giving to 
them yarious Colours , as inthe 22 Rule of the 13 Chapter, where I had an intent 
to ſay no more of theſe things : But finding in Maſter Cazimier's Attillery theſe 


Compottions, which I judge may.. prove very excellent ; therefore I thought good 
to.infert them, that 1- mi ” 


thing we treat of.. _ SLE 

Firſt, you *muſt know that between fiery Sparks and Stars there is this diffe- 
rence, that the Starsare greater , and are not ſo ſoon conſumed by the fire as the 
Sparks are, but. do ſubliſt-longer in the Air, and do ſhine with greater ſubſtance, and 
with ſuch a light, -that by reaſon of their great ſpleador , they are in ſome manner 
comparable with the Stars in.the Heavens. They are prepared according to the fol- 
lowing Method. | | | 

Take Salr-Peter halfa pound, Sulphur two ounces, Yellow Amber powdered one 


Dram, Arntimony Crude one Dram, of beaten. Powder three Drams. Or, ES 


Take Sulphur two ounces and a half , Salt-Peter four ounces , Powder ſubtilly 
powdered four ounces, Olibanum , Maſtick , Chriſtal, Mercury fublimate, of each 


four ounces, White Amber one ounce, Camphire one ounce, Antimony and Orpi- | 


ment half an ounce '; All theſe materials being well beaten and well lifred , 
they muſt be mixt together with a little! Glue or Gum-water , made with Gum- 
Arabick or Tragacant ; then make them into ſmall Balls abont the bigneſs of a Bean 
or ſmall Nut, which-being dryed in the Sun, or in a Pan by the fire, may be kept ina 
convenient place for ſuch uſes as we have ſpoken of in the fifth Chapter of this Book. 
You mult only remember, that when you would putthem into Rockets. or Recreative 
Balls, they muſt be covered on all ſides with prepared Tow , of which we have 
ſhewed the way of preparing in the ſeventh Chapter of the firſt, Part of our 


z 


Fire-works. , 


** Sometimes Fire-Maſters are accuſtomed to take in the places of theſe little Balls, a 


certain proportion of melted matters, of which we . have ſpoken in the firit Part” of 
Fire-works ; ' But if theſe do not pleaſe you, by reaſon of their ſwarthy colour, . but 
yourarher deſire to ſee them yellow , or inclining ſomewhat to white , then rake of 
Gum-Arabick or Tragacant four ounces, powder it and pals it through a Sieve , of 
Camphirediffolved in Aq#a-vite two ounces, Salt-Petera pound and a half, Sulphur 
halfa pound, Glaſs groſly powdered four ounces, White Amber anounce and a half, 
Orpiment two ounces, make all theſe Ingredients into one maſs, and make Globes of 
themas before. ILearned this, faith my, Author, from Claude Midorge. 


For 


gh leave out nothing that might make more perfect any 


' 


LR _— —— ———.— 
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for Recreation, bs 25 . 


0” 


' For the method of making Sparkles in particular , it is thus, Take Salt- 
Peter one ounce , of this Liquid matter half an ounce , of beaten Powder half an 
ounce , of Camphire two ounces; after you have beaten all theſe materials 
into powder, every one by it ſelf, put all ofrhem into an EarthenPan , and put upon 
them the Water of Gum Tragacanth, or Brandy-wine , wherein you haye diſlolved 
ſome Gum Tragacanth or Arabick, until it be of a good conliſtency ; that done, take 
an ounce of Lint , which has firſt been boyled in Brandy-wine or Vinegar, or in Salt- 
Peter, and after dryed again , and the threads drawn out; then put it into the 
Compoſition, and mix them well together , ſo well and ſo long until it has drank up 
all the matter ; of theſe Compoſitions make little Balls in theform of Pills, and of the 
bigneſs of great Peas , which you muſt roul in mealed Gun-powder , and dry 
them, , whereof you may ſerve your ſelf, according to the method we have 
preſcribed. 

Beſides theſe, there are certain odoriferous Pills prepared , which, are employed 
in ſmall Engines and fiery Inventions, which are ſhewed in Chamber Roams, or cloſe 
Cabinets, theſe are commonly prepared of Storax , Calamite , Benjamin ,” Amber , 
white and yellow, and of Camphire , ofeach one'ounce, Salt-Peter three ounces, 
of Coals made of the Teil Tree four ounces ; beat all theſe Ingredientsto powder, 
then incorporate them well together, and moiſten them with Roſe Water , in which 
is diſſolved Gum-Arabickor Tragacanth, to make thereof little Balls ; at laſt, having 
faſhioned them, expoſe them to the Sun or tothe fire to dry. 
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PREFACE. 


_ — . a w— — 
Ti 


ALIEZAUS #n his 4th. Dialogue of 
Motion , hath largely treated of «- 
quable 2nd accelerate or increaſmg 
Motions, as alſoof that of Proje&s, 
or things ſhot , ana thence derived + 
Penang ſeveral Propoſetions or Concluſions, 
' and hath likewiſe made ſeveral 
T ables touching the Amplitudes or Baſe Lines, and 
the Altitudes or Heights of the Semiparabola's or 
| Curves deſcribed by the Motion and Ranges of Pro- 
jets. The which Dofrine the late Famous 'Torri- 
cellio of Florence, having with great Fudgment much 
advanced and facilitated, applying the whole to the 
Art of Gunnery ; that the benefit of bis pains might 
redound to the Engliſh Reader , that is eſpecially 
Delighted or Exerciſed in the Aﬀairs of Mars , it 
was thought fit to render the ſame into Engliſh. 
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_ then by G let fall the perpendicular L G D; then 
" about the Diameter GD, by the points G and A, 
deſcribe the Parabola A G, which can be but one, 
by the precedent * Lemma. not can there any 


1-H E 


D & C0 T. R I N E 


PROJECTS 
GUNNERY. 


PROPOSITION. 


The Impetus B A (that is, as much as is that of the 


moveable naturally falling from. 5B to A by the 

* Definition).as allo the Direction A1, accozding * Which 

to which the P2ojection is to be made With, the won i, 
ſaid Imperus being given : it-is-required to find 7 


the Amplitude, Altitude, and the Whole future oro 
Parabola of this P2ojection, i. debere 


 mineit in 
frat atcording as Galilaus »ſeth , Exemp. Grat: When 1 we fy, tet the Fa Stven be 
A B, then we mean, let the Imperus-given beſo much as is requilite to throw the Project from 


A to the higheſt point of the perpendicular B, or, which is the ſame, as much as is the 1mperus 
of a moveable naturally falling from Bto A. 


[fp Sg Horow A and B draw the Ho- B 
WE J= ji] rizontal lines AD, and BL ; 

{SJ = and deſcribe the Semicircle 
os AFB about the Diameter 
== AB, which ſhall ſomewhere 
= cut the line A C , ſeeing thar 

—_— 4) i; 4 Tangent; Let the 
$&ion be in E, and draw. the: Horizontal 
line F E,: and prolons FG equal to FE, 


other Parabola be deſcribed about the Diameter 


* Wyich Lemnia was ; that about the Diameter G D, thorough the Vertex G, and any "aſi gd 
point &, there. cannot ' be deſcribed more than one Par abola. Lemm. of Propoſ. VTIT: 


EE + © GD, 
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this is the Parabola ſought. For the direCtive line of this Parabola is A Tl , leeing 

that it toucheth: the Parabola in A, for EG, or, AD, isdoubleto Þ G by con{tru- 

ction ;- and therefore D G, and GI are equal : wherefore AI is the Tangent to the 
Parabola. «21'S ON 

Again, Ifay, that this Parabola is deſcribed by the Tmperas given ; for AE, EF. 

and E B, or thoſe three Jines equal to D G the Altitude, G F the Semi-baſe, and G I 

De mety Are in continual proportion. Wherefore G L- 1s the ſublimity , by the V. Propofi- 


Proje&to- £10 of * Galilews , and its Corollary. 
—_ --;T hen thus : the /mperus of the Parabola A G in the point A _,-is as much as that of 
 the:Cadent naturally falling fromL to D, (by X.vf Galiless ) that is, fromB ro A, 
. 6r of the Project aſcending from A to B-: therefore the Parabola hath inthe point A 
the Twpetus that was given : wherefore that is done which was required. 


But becauſe this Propoſition is of great moment, for clearing of thoſe that follow, 
we will prove it another way. 


& 
4 


Let the ſame Injpet us AB, and theſame diretion AF C be given: the Parabela 
made by this projection is ſought, deſcribe as before, a Semicircle about the Diameter 
A'B; which ſhall cut A.C - fceing 

' that A Disa Tangent. Let it cutit in 

,- © 'F, anddrawing the Horizontal line 
—  - 'EFG, fasthatEF andFG may 
wg be equal , deſcribe, or conceive a 
Parabola to be deſcribed along by 
rhe points A and G about the Dia- 


mcrer GD. Tfay, that this is the 
Parabola of the Proje& , if ir be 


thrown from the point A , accord- 
ing to the Direction A C, with the 
Impetus A B. Now if the moveable 
do not run along this ſame Parabela 
It will run along ſome other ; - as 
ſuppoſe AP : let the Vertex, or the 
higheſt point of this Parabola A P be 
3. . found, andlet it be P. | 
| ve O02 20 5 th | 2242054, 2. Firſt, it is manifeſt. that che point 
MM cannot bein the line LD .” becauſe ſince the line AC toucherh each. Parabola , that 
'T D the common *Ax#s ſhould be cut into two equal parts in two points by, the Vertex's 
of the Parabola, is abſurd. Nor can it be in the lineE G : for drawing the Diameter, 
ſuppoſe MN, thorough the Vertex , that M N ſhould be cut into two equal parts by 
.-thelineE G; isabfurd= fox only ID, of all the lines parallel unto it. in the angle 


C AD, can becurinto two equal parts. :' 


is Now let the-point Þ fall any whete at pleaſure, and draw the Horizontal line PR S: 
Mbichſe- for as much asPN and P M are equal,” by che H of * this," NRandR A, PRandRS . 
cond Pro- ſhall be equal; And becauſe the Parabola A. P hath the” "Zmperus B A; that is, OM, 
poſition "he Point O ſhall be its ſublimiry :. and for that reaſon the lines O P, PR, andPM 
55, that ſallbe incontinual proportion; and the Rectangle OPM equal-unto the ſquare. P 

He ſub- R: and changing the lines with their equals, the Rectangle BS A ſhall be equal to 

Je poine-=theſquare SR : thereforerhe R is in the point Periphery of the Semicircle : which is 
of i the abſurd, for the right line A F ſhallmeer with the' Periphery in two ſeveral points: 
Rznge of wherefore, &c.">.. 7 we | i 


arty Pro- Es ONE ns eu CL non 
ect OP] dothcut the Perpendicular [MJ] intercepted betwixt the Horizev and line of direftion, into 
two equal parts. —— Y ; L501 


IF * 
> » % 
, ILY. 


COROLLARIES. 


Applyed to Gunnery. 


I. Gd A Mc. a ted 


COROLLARIES. 


| Ps Hence 1s manifeſt, that the Imper of 
-any Machine being given, as for example 
E A, if rhere be defcrtbed about E A the 
Semicircle ADE , one may aſlign the Alti- 
rides and-the Amplitudes of all the proje- 
tions that can be made by the ſame Machine. 
For example ; the Impetus E A remaining (till 
the ſame, let projections be made along the 
. lines of ſeveral elevations AC, AD,and A B. 
The proje&tion made according to the dire- 
ion A C, ſhall aſcend as high as to the Ho- 
rizontal line F C prolonged : and the pro- 
jection made along the direction A D', ſhall 
have its Apex in the line H D prolonged : and 
of the projection made according to the line 


AB ,\the greateſt Altitude ſhall be in the Horizontal line G B prolonged. 

2, In: the Book of Galileus de motu naturaliter accelerato , it is proved , that 
projects thrown with the fame 7mperus out of A, if born up by plains of ſeveral incli- 
nations, do alwayes arrive unto one and che ſame Horizontal plain. But here it ap- 
peareth,that the ſeveral aſccaſions of projects do yary when they are thrown thorough 
the pure Air, without any fulciment put under them, according to ſeyeral eleyations; 


For the moveable ſhall leſs aſcend, which is emitted along the line A Bleſs elevated , 
than that which ſhall be projected along A'D moreelevated. 


3. It is manifeſt alſo, that no Altitude can in ſuch ſort aſcend , as that it may reach 


unto the Horizontal parallel that is drawn thorow 
dicular projection. REO | 

4. It is alſo manifeſt , that all Amplitudes do alwayes encreaſe. from that prg- 
jection which is called the point blanck Randon , until you come to the projection 
made at the Semi-right Angle. And from the Semi-right unto the perpendicular, 
they alwayes diminiſh until rhey come to nothing, which hapneth in the perpendicular 
projection, which hath no Amplitude. = | 

5. From whence we may obſerve,that the Amplitudes ofeach Payabola made by the 
ſame Impetus , the elevations of which are 6qui-diſtant from rhe Semi-right, are 
equal to each other. For, lince the lines A B and AC are equi-diſtant” rom' the 


E the higheſt point of the perpen-« 


Semi-right elevation, the Arches D B and D C 
ſhall be equal , as ſubtending equal Angles : and 
conſequently the -BA and C.E , the remainders of - 
their Quadrants ſhall be equal : therefore alſo the - 
'Sines of-them , B G and C F, ſhall be equal. And 
for the ſame reaſon, the whole Amplitudes of each  _ || 
Parabola, which are Quadruple to the Sines B G and * 
CF, ſhall be equal. ' © | 

6. Itis manifeſt likewiſe that the Altitudes and 
Sublimities of projections equi-diſtant from -the 
Semi-right, are reciprocally equal tg one another , 


that is, the Altitude of the one is equal to the ſub- 
limity of the other. 


Bb bbb | 7, We 
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7. We will therefore -make a Corollary of that which to 


>: 2 Galileus was an arduous Theorem, to wit, that the Semi-righr 
* Or Me * projection 1s the greateſt of all thoſe made by the ſame 
FR andon. impetus. For, if you. ſuppoſe the Angle CAD to be 


Semi-right, C D ſhall be the Semi-Djameter ; thar is the 
greateſt of all the Sines ' that can be given in the Semi- 
circle. % 
$. It is manifeſt allo , 'that the whole Amplitude of the 
Semi-right P arabola is double to the line of the Sublimiry ,: or 
- the Impetws AB : for it hath been demonſtrated to be Oua- 
druple of the rightline C D, that is doubleto A B. 
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> eh. PROP. II. 
7 incite” Fe Imperus aud Amplituve being given ,. to find 


*+thzs FP Y f- 


poſition, © tYe Direction acco2ding to Which the Parabola wag 
«being "made 3 as alſo tofind the Altitude, 

in the SE TITER anos | | | | 

nitkine | SRI TEL Ss ds | | 
Diſ- T_ Ectthe given Impetusbe-A B, and let AD be the fourth: part 'of the. Amplitude 


' courſe. JL. given; About ABdeſcribe the Semi-circleACB , anderet DC E, (which | 
BT E 10%. ' - - if it ſhall not fall in the Semi-circle, the 
: | the Problem is impoſlible) and ler ir cut the 
Jo _—_} - RE _  (*Sembk-circle in the' points Cand E. I ſay, 
"I | that ceither the ' diretion AC or AE, 
G ctrl — — if the given Impetus A B be retained , ſhall 
$8 


deſcribe a Parabola , whoſe Amplitnde | 
ſhall be Quadruple to the line A D , this 
is manifeſt from the things preceding. For 
projections made with the Impetus A B, ac- | 
cording to the directions A C,.or A E, have | 

an Amplitude Quadrupleto GE, or FC or 
-AD, which are equal to one another; and 

- the Altitude may in the one be A F, as alſo in 
9 the other AG, as appeareth, &c. 
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Applyed to Gunnery. 
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In this place I have thought fit to inſert the Tables following : the firſt Claſſis of which 
containeth three Tables, the ſame with thoſe of Galileus, .which-we placed Parr.7. 
Dial. 4. Page 241..of this preſent Tome, but different in many of the Numbers, 
as being deſumed from the Tables of Sines and Tangents, whereas Galileus Calcu- 
lateth his with much labour, according to the Principles of his Do&rine of Proje- 
Rive motion, laid down in that his fourth Dialogue.' The ſecond Claſlis conſiſts 
of two Tables added by Torricel/ius, the one of Durations, the other of Eleva- 
tions or Randons : the Explanations and Calculations of which are annexed to them 
by the Author, but here omitted onthe account of brevity. 
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"TABLE 1; | TABLE I. | | TABLE I... 
{The Amplitudes of the} \The Alritudes of the. Semz- eh On erm: 
Com. Parabola'sdeſcri- Parabola's, whole Impetus| [The Altitndes and Sublimities - o£ the 
bed by the ſame Trpe- is the ſame with that. of Semi-Parabola's , whoſe Amplitudes are 
tus, The greateſt Am-|' |the precedent Table. The [equal , zz. alwayes r00b0 parts: the 
plitude 1s ſuppoſed- to greateſt - Altitude 1s ſuppo- Attitudes are' the halfs- of the Tan. 
be of 10000 parts; and{ jſed to be of 10000 parts ;] {gents of the Angles of the Elevation :; 
the Numbers of the] land the' Numbers of the, and -the - Sublimities are. the halfs of the 
Table are double-to} * Table are: double to the |[Tangents' of the Complements . of the 
the right Sines- of the} - #halfs of the verſed Sines of {Elevation. | 
arches of the elevation;] - the Arches of the Elevation, | 
Degr.of| AmplofiD: of | |: of Altit .of Tor off Alrit.of [D. of Alti-|Snblim-| |} D. of, Alti- jSublz- 
Elevat. Semi-Þ AElev. ElevSemi-P, . Elev JSem-P. {Elev.|tudes\ ies. Elew. tudes; mities. 
2 349 | 89 J : 40] 5174 I] . 871286450 46 517814828 
2 098 | 88 "6 I2 471 5349 2] 1751143186]] 47] 536214663 
3. | 1045 | 87 24-457 48] 5523 3] 262] 95406| |. 48] 5553[4502 
4 | 1392 | 86 4 | 49 49] 5696 4 35c| 71503|| 49] 575214346 
-5-; (1786, 1-89:4--]._£1-.79_] [$0808 5| 437] 57159] | 50 5959/4196 
.6 | 2079 | 84 0.4 199 JI] 6040 ol 525] 47572] 51 617514049 
7 | 2419 | 83 7 | 149 52] 0210 7] 614| 40722|| 52] 6400[3906 
8 | 2756 | 82 S | 194 53] 6378 5] 703] 35577 3] 663513768 
9 3090 | 81 9 | 245 541 6545 9| 792] 31569 54/ 688213633 | 
I0 | 3420 | 80 | |__ 19-302 || 55] 6710 10| 882] 28356|| 55] 7141]3507 
11 | 3746 | 79 T1] 364 56| 6873 11] 972]-25723|| 56| 741313373 
I2 | 4067;| 78 12] 432 $7] 7034 1211063] 23523]|| 57] 769913247 
13 | 4384 | 77 13] 500 58] 7102 131154] 21657]| 58] 800213124 
I4 | 4695 | 76 14 585 59 7347 141: 247] 20054|| 59] 832113004. 
15 | 5000 | 75 151 ©72_||_69 750] | 1511349] 18660]! co B660Þ2887 
| 16 | 5299 | 74 16] 760 61] 7650 1611434] 17437]| 61] 90212772 
17 | 5592 | 73 17] 855 62] 7796 17]1529| 16354|| 62] 94042659 
18 | 5870 | 72 18] 955 63] 7939 rs 15388| | 63] . 98132548 
| 19 | 6157 | 71 1911060 64] 8078| |. 19]1722] 14521] | 64] 10252[2439 
20 | 6428 | 70 2011170 || 65] 8214 | | 201820] 13737] | 65] 107232332 
"21 | 6691 | 69. 21112.84. 66] 8346  21|1919| 13025 66| 11230[2226 
22 | 6947 | 68 22114-03 67] 8470 22]2020| 12375 67] 11779]2122 
23 || 7193 | 67 2311527 68] 8597 23]2122| 11779] | 68] 12375|2020 
24 | 7431 | 66 24116 54- 69] 8716 2412226| 11230 69] 1302511919 | 
25 |-7660 | 65. | |_25|1786_|| 70] 8830| |_25]2332| 10723] | 70| 1373711820 
26 | 7880 | 64. 2611922 71] 8940 2612439] 10252] | 71] 1452111722 
27 | 80g0-| 63 2.7]2061 72] 9045 2712548] 9813|| . 72] 15388[1625 
28 | 8290 | 62 2812204 || 73] 9145 28/2659] 9404\|| 73] 16354[1529 
29 | 8480] 61 2912350 74] 9240 2912772] 9020|| 74] 1743711434 
30 | 8660 | 60 _3oſ2500 75] 9330 30]2887 8668] | 75] 18660]1 340 
31 - | 8829 | 59; 3112653 76| 94.15 3113004] 8321] | 76] 2005411247 
32 | 8988 | 58 32]2808 77] 94-94. 32]3124) 8002|| 77] 21657|1154- 
33 | 9135 | 57 3 3]2966 7, 9568 3313247] 7699] | 78| 23523|1063 
34 | 9272 | 56 3413127 79, .9636 3413373] 7413]] 79] 25723] 972 
33--1-8387 1.3%; 1-1. 300280 11.28.2001 | agen _ 71601 30 20356;-882 
36 | 9511 | 54 3613455 81] 9755 36/3633] ' 6882] | 81] 31569] 792 
37 | 9613 | 53 3713622 82] 9806 | | - 3713768] 6635] | 82] 35577| 703 
38 | 9703 | 52 3813790 83] 9851 38]2906] 6400] | 83] 40722] 614. 
\ 39 - | 9781 | 51 39|3960 84] 9891 39/4049] 6175] | ' 84] 47572], 525 
' 40 | 9848 | 50 | | 4ol4132 || 85] 9924| | 404196] 5959|| 85] 57150] 437 
471-9903 1-49 4114-304 86] 9951 4114-346] - 57 52|] 86] 71503] 350 | 
42 | 9945 | 48 4214477 87] 9973 4214-502] 5553] | 87] 95406| 262 
43 | 9976 | 47 4314651 88] 9988 4314663] $5362] | 881143186] 175 
44. | 9994 46 44/4826 || 89, 9997 4414828] 5718| | 891286450 
|. 45 lio000 | 45 45/5000 |] 9010000 45|5000 5000 | foo) Infinita.) OO 
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|Fhe Durations or Imperus 


ttm ood 


TABLE IV. 


of Projects made by the 
ſame Imperus compared to 


Duration or 1mpetys is ſup. 
poſed ro be of r000 parts ; 
and the Numbers of the 
Table are the right Sines of 
the Elevations. 


Degr.of| Dur.o\ D. of Dur.or 
Elevat. Impet. Elevs Impet 


OD rn  —_ 


75 | 40] 7193 
2 349 | 47 
3 1] 523 | 48] 7431 
'. 4 | 698 | 49] 7547 
_ 


” —_— hs. tom A. L ——— 


6 | 7771 
7 [1219 | 52] 7880 
'- 8 [1392 | 53] 7986 
| 9 [1504+ | 54] Bog9| 
TO 1736 | 55] 8192 
i1 j[1908'| 56] 8290 
12 [2079 57] 8387 


I6 [2756 GI 
17 [2924 | 62| 8892 
18 |2090 | 63] 8910 


\- 19 [3256 | 64] 8988 
20 13420 | 65] 9063 
21 [3584'| 66 9135 


24 4067 69] 9336 
-25 ©4880 1.70. 9397 
26 4384 7 
27 43549 | 72 
28 '\4695 | 73] 9563 
29 14.848 74 901 31 
30 15000 | 75 
31 | |5150. | 76| 9703 
32. ' [5299 | 77] 9744 
33 15446 | 78 
34 15592 79-. 
35 '5736 | 80 EY 
36 15878 $1 9878 


the Horizon. The greateſ}] : 


41012 06/77 54 

37 (6018 82] 9903 42012 2597 35 
38 (6157 | 83] 9925 [43012 4457 16 
39 6293 | 84. 9945 44013" 0376 57 
40 6428 85| 99621 45013 22476 38 
41 6561 $6 9976 |. [46013 42/76 18 
2 6691 87 9986, 470 14, O1j75 59] 

43 6820 | 88 9994 1458014 21/75 . 39] 
44 j6947 | 89: 9998 | - {9974 4075 20 
| 4.5 7071 | ' 9O 10000, 50015 C075 Oo) 
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ls 2.80, 8 O08 81 2 
+ 200 8 26 
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> [300 GS - 44 
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35910 1479" 46 
36010 3379 27 
1370.10: 3179 . 09 
IO078: '5O 
39010 2978 '31| 
40011 4778 13 


8; 16] 


—— 


G o 
—_ 22 44. (Ac CLE Coo —no—_ AG Dion os no Db al div bin HO Poe CAO OOO " 


O———— 


ces. VElevat. 
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070][2 1 
680]2 1 
09gO]21 
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The Degrees of Elevation to which the Piece is ro]. 
be mounted , that the Amplitude of the Projectio ns 
may bemide of the given meaſure.We ſuppole all the 
Projection-to have the ſame Impet.rhat is to be made 
by the ſame Piece,& that the 
pe: Deg. of |Co nple-| 
ces: |Elevat. 


greateſt 18 4000 paces; 
5pa- | Deg. of Comple- 


RENT. 


ns i rc 


JIOlNS 20/74 40 
520115 40/74 20 
| 5J3C0|16 - 00j74 Oo 
340JI6 21573 39 
350116 411/73 19] ' 


| £40|19 5469 c6 
1069 44 
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660/20 . 3969 21 
O268 5F8 
2568 35 
4.9 68: 21 
[70021 13/67 4.7 
37,07 23 
O2 66 56 
27,00 33 
74023 $266 08 
1865 42 
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44-65: 16 
11.64 49 
| 3864 22 

790126 06163 54 
: 1 24003 28 
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10127 03/62 $57 


62 27 


OJ" 
BI 720 


60 54 
«© 2 Ws 
59 46 


159 10 


FS + 33 
7. 35 
57 13 


156 32 
31535. -47 
2154 58 


97037 5Y 
980.39 - 16 
99040 57 
[1000 45 OO 


52. 02 
Jo 4&4} 
49. . 03 
45 _ co[ 
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That ts, 
all long 


Pzeces. 


The uſe of the Precedent 


TABLE. 


Uppoſe that the greateſt Range , namely the Range made at theeleyation of the 
{1xth point of the Larant by a Culyerin, be, for example , 4000 Geometrical 
paces, Ideſire with the ſame Piece to make a ſhot in ſuch manner that its Range may 
be juſt 2360 paces long. I take the fourth part of 2360, which is 590 , and I look 
upon the Table, and find againſt that Number, thatthe elevation to be given to the 
ſaid Piece is 18 Degrees and 5 Minutes ; or Gr. 71. and Min, 55 , its Complement, 
And I ſay, by the things demonſtrated, that the forementioned Piece with one of theſe 
two Elevations, ſhall carry the Ball 2360 paces diſtance aboye the Horizon, But 


thoſe Eleyations which exceed the ſixth point ofthe Quadrant, are nor inſerted for the 


uſe of * Artillery, but only for Morter-Pieces, Rams , and Granadoes: ' It is to be 
noted, therefore, that with that ſame firſt Elevation the Ball will make a low Range , 
but ſwift, as the line marked A , and 
with a great Horizontal [mperus, pro- 
per to make'breaches in Walls, or give 
-other Jateral impulſes. * But with the 
other Elevation it ſhall deſcribe the 
Range B, which ſhall be flow in its 
Horizontal motion, . but with ſutfi- 
cient perpendicular Tmperss at the laſt, 
proper to batter Vaults, Roofs, and to 
make other breaches perpendicular ro 
the Horizon ; or to caft things!to any determinate mark, as, v. gr. little Baggs im- 
baled with Cord , full of Sulphur, Salt-Peeter, or Meal, or Balls with Letters or other 
things within them. In a word, both thoſe Elevations that are equally diſtant from 
the {ixth point, will carry the Ball unto the ſame place: but yer with this difference, 


_ thatwith the firſt and leaſt Elevation it ſhall fall to the Earth (as Gunners ſpeak ) 


Grazing;  andwith the ſecond and greater Elevation, it ſhall deſcend almoſt-plumb ;. 
or perpendicular. \ FTE 

I know thart its very ſeldom, and perhaps neyer found, that the greateſt Range of 
a Piece of Ordnance is juſt thoſe 4000 Paces, as it ſeemeth to have been ſuppoſed in the 
Calculating of our Table, and alſo in thoſe of Signiore Galileo, ſothar the ſaid Table 
might ſeem unuſeful : but we ſhall ſhew, that the ſuppoſed number of 4000 doth not 


therefore ſerveto any great particular Machine , to the end it might ſerve to all in 


general. It is neceſſary therefore to take notice, that that ſame ſuppoſitious Number 
of 4000, is Rot of Paces, or of Ells, or of Yards, or of any other determinate meaſure , 
but of abſtracted parts, ſuch yer, whatever they are , as being convertible into any 
kinds of poſlible meaſures, they do make the Table general, as well for the Culvering, 
as for the Mortar-Piece or Croſs- Bow. And to give an example how it may be adapted 
and applyed to all the Species of Artillery ,and how the Abſtract parts may be reduced 
into Geometrical paces, we will do thus. Eee ER 
The greateſt Range of a Canon, by experiment made thereof, is found to be, 
ſuppoſe 2300 paces; and 1 would with the ſame Piece make a ſhot that ſhould be, 


| $60 paces , I do thus : If the greateſt Range 2300 give 860, 1 ask whar the 


number 1000 , the greateſt of the Table will give? I work and find 374 : which 
number being ſought in the Table, is found to be betwixt 370 and 380. ' Theretore.. 
taking the part proportional according to my Judgement , I find the Arch of 1ts 
Eleyation ought to. be Grad. 11.very near,or its Complement gr.79.And thus it Is cer- 
| : tain, 


4 
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Apphed to Gunnery. 
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fain, that that ſame Piece which being mounted to ſix points did carry 2300 paces, 


being elevated gr. 11. or 79..of the Quadrafit , ſhall: carry 860 paces, as: we 
did deſire. | ; 


— — _—— 


PROBLEME. 


How vy a Shot made caſually, one may find the 
g2eateſt Range of an Ozdnance, 


Era Piece bedirected according to the Mounture A C  'of which let the Eleyation - 
bethe AngleB A C, whatever it is. And+the ſaid Ample being meaſured with 
the Quadrant , let it | | = | BEV TEE 
befound; for exam- D | 
ple, gr. 30. then let 
oft the Piece, and let 
fie Shot reach to the 
ome B : and ler the 
zine AB be carefully 
meaſured, which ſup- 
poſe to be. 2r. 2400 
Geometrical Paces , 
I fay that theſe two 
chings being given , 
namely the Eleva- 
con, and the length 
of rhe ' caſual Range >Þ 
AGB, you have fe | ; 
cherewithal given the line AD, which is the half of the greateſt Range, according to 
what hath been demonſtrated in the laſt Corollary of the firſt Propolition, De Motr 
Projeftorum. 22 IN ED PEER WONT, SIE” 1 Foo Cn EC ns Sl 
The Angie of Elevation C A. B'gr. 30, being given',. the "right" Angled Triangle 
E AC ſhall be given in Specie : and becauſe ABis givenin paces, AE hall be giyen, : 
which is the fourth part thereof , namely 600' paces. ' Let 'us therefore”, ro find the 
quantity of. A D, work in this manner by Calculations and Sines. , | 
Say , if as the Right Sine 86602 of the Angle ACE, gr. 60. that is , of the 
Complement of the Elevation, is to the ſide A E, which is, 600 : fo is the whole - 
Sine 100000 to a fourth number 693 : and thus the Hypothenuſe AC ſhall be 693 
Paces. But becauſe that the right angled Triangle A C Dis given in Specie , 
begin again and ſay, as the right Sine 50000 of theangle ADC , which is equal to 
the anglc given of the Elevation E AC, is to the right Line AC, ,whichis found to . 
be 693 paces, ſo.is the whole line to a fourth number 1 386. And thus the right line 
foughr AD, ſhallbe 1386 paces. But becauſe AD, being the line of Imperus or 
Sublimiry, is equal to half bh greateſt Range; if we double 1 386, we ſhall make rhe 
number of 2772 paces ; for ſo much ſhall be the length of the deſired greateſt Range 
of that Gun', which being elevated to the Randon of gr. 30, is found ts carry 
2400 p es, | | a = 1 
But with much more brevity, and at one ſingle working, we”may perform the 
fame thus. Suppoſe: the :whole Sine to be C.F , then E A and FD fall be the 


\ 


: 


Tangents, one, of the angle of elevation, and the other 'of its 'Complemettt. «Say, 


therefore, as rhe whole Sine is toC F, which is 600 : ſois 230940 ( whicli'is © \- 


CES” | ſum - 
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Dm 


ſum of both thoſe Tangents ) to a fourth number 1386; And thus the right line 
A D-s:found, as before, 1386 paces : - which. being doubled, will give the meaſure of 


Or the «the SemireR, or greateſt * Randon, as you well call it, 


beſt of the 
Ranaon. 
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COROLLARIES. 


''B* way of Corollary it may be advertiſed , that this is the manner of arguing 
from any Range of a Piece, how much the ſame ſhould beto ſhoot upwards by 
a perpendicular line ; which ſhall be as much as the line AD found out by way of 
Calculation, 
, 2. Theſameline AD, direQs us from what Altitude it would be requiſite to Jet fall 
a Cannon Byller, thatit.may arrive at the Earth with the ſame Imperus that the Can- * 
nonit ſelf conferreth, alwayes allowing for the impediment which the Craflitude of 
the Air may occaſion, which acknowledge muſt be ſenſible for to vary the demon. 
ſtrated Propoſitions of Ranges; but much more for to obſtruct this effect. 


PROBELEME. 


How with the ſole Table of Sines we may know 
the gzeateſt Altitude, to Which the 2Ball hath ' 
attained paſſing thzough the Air.in a Vange , 
the Elevation and length of the {aid Bange be- 

 ing-given. GE eh 


N theprecedent Figure, let there be given the angle of the Elevation CAB, and 
|" the length of the Range A B : it is required to know the greateſt Altitude to which 
the Ballhath arrived thorough the Air : and this ſhall be E C. Take again AE 600 
NS RIRSWUY Der SRa/ns Loot SEES he paces, that is, the 
fourth part of the 
whole length A B: 
and then ſay , as 
86602 the Sine of 
the Angle ACE, 
the- Supplement | of 
the Elevation, is to 
A E, 600 paces,f6 is 
5OOOO , the Sine of 
che Elevation E AC 
£0 a fourth number : 
and we ſhall find 346 
paces for meaſure of | 
| | the Altitude C E, 

as is, of the greateſt Altitude to which the Ball had att ained in its paſſage tbrough 
the Air. | 


It 


paces, to a fourth number - and the right 
line F A ſhall befound in paces; | Then ſay 


wah omom cn = > en 
PISCES 


again ,' as the whole Sine is to that fourth'- * © 
number, whieh.is the meaſure of AF in'pa- ©! | 


to a fourth number: and thus you ſhall 


4ine A C, that is, the length of the Range *. | 
that that Piece will make upon the plain'A'E, when you ſhoot upwards. - 
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Applyed to Gunnery. I4. 

It is tobe nored, that great Guins are not alwayes uſed ſoas that the Ball goeth to 
determine in the ſame Horizontal plain from which ir did depart, as Galileo's and our 
Tables do ſuppoſe, Therefore being to ſhoot upon the (ide of a Hills declivity or acli- 
vity ,as alſo being to ſhoot fronithe ſumimity of a Rock upon the Horizontal plain that 
is below, there -hath no manas yet reduced the meaſures of theſe Ranges to an Art. 
The Table of them- might be calculated; bur every one will perceive, that it being to 
be compoſed by every - grade of the' Pieces Eleyation or Mounture , and by every 
grade of the Hills inclination, andby every pace of the Hills Altitude , the. Multiplt- 
cation would be almoſt infinite. * We will therefore only give you the general Rule 
for calculating thoſeRanges when they ſhall occur. 

A Piece with the dire&tion A B, maketh'the Range ACD : but I would ſhoot 
along the inclined-plain A C; and T defire to know what A C, the length of the 
Range of that ſhot upon this plain, ſhall be. - - | 
Draw BD bythe point D, andHF by 
the point C, perpendicu'ars tod'the Hori- © 
zo0n; anddrawaline fromF to E ; which- 
by the things demonſtrated , is parallel t6 
A B. Meafure with ſome Inſtrument the 
pe, ig AE , that is the Hills Elevation , 
and, by the Table of Amplitudes , you 
ſhall find - the length of the Horizontal 
Range A:D. Then fay, as D B the Tangent 
of the angle of the Pieces, Elevation 15 to 
BE, which is the difference of the Tan- 
gents of the two angles D AB and DAE © 
known, { one being che Elevation of the = 
Piece. , the other the Elevation of the Hill ' 
above the Horizon) ſo is D A known, .in' 


F UEY am " . "I is 


ces, ſo is A C the ſecant of the angleFAC, 


know the number of paces thar ineaſure the' * A 
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.* But when from thepoint A it is required to 
F ſhoot downwards by a deſcending Hill, as 
AB, ; we ſhall find the quantity of the Range 
A B, that 1s, the place where the Ball falleth, 
in this manner. | Let the direction AE , that 
1s, ler the, angle of the. Pieces Elevation be 


| | oiy en ; alſo let there be given the angle of 


the Hills inclination C A B. Let us imagine 
the Horizon to be A C, and let us draw BE 
and H D F perpendiculars to the ſame : and 
conjoyn or draw a line from C to H , which 
line ſhall be parallel to A E.. Now upon the 
Table of Amplitudes we, ſhall find how many 
paces A D js, but we ſeek the-quantity of AB. 
Therefore make the calculation thus , as FD 
the Tangent of the angle of the Pieces Eleva- 
tion is:to D H, the Tangent of the inclination 
of the plain; ſois AD, known in paces, to 
a farther number. And this ſhall be the mea- 


ſure of D C in paces z- and thus the whole line 
* A C ſhall be known in paces. Then ſay. again, 


: inthefaid Wall where the Ball isto hit. 


as AC the whole Sine is. to A C:\known in 
paces, fois A B the Secant of the-angle CAB 
| ..to a fourth number : and this laſt number ſhall 

be che*mieaſfure-ſought of the right line A Bin 
paces; that is, the length of the Range. upon 
the deſcending plain A B..- It happeneth alfo 
many. times, that we are: to ſhgor at plains 


perpendicular to the Horizon, . asat the Walls 
of Cities, or Towers, or other | wayes ; there- 
Before alſo in this caſe we will fubjoyn the Com- 
putation for finding the Altitude of that: point 


Let the. DireRion of the: Piece be the Line 
B AB, and the Horizon A C, and the: Wall 
of theTower: DE perpendicular 'to the Ho- 
rizon : 2nd let the diſtance AD be known in 
paces. Letus ſuppoſe that the, Ball paſſeth 
freely without hitting the Wall , and falleth 
upon the Horizon in C. The Table of the 
Amplitudes giveth the quantity of A C , but 
we' ſeek the Altitude D E. Draw CB petr- 
pendicular to the Horizon, and DF parallel 
to AB, and then draw a line from F to A, 
which ſhall paſs thorow the common Section 
. ofthe Parabola , and of the Wall, as may be 
colle&ed from the things already demon- 
Fr ſtrated. Now ſay, asC A the length of the 
Horizontal line is to C D the difference be- 
twixt the lines A Cand A D already known; 
ſoisBC the Tangent of the angle of the Ele- 
vation of the Piece, to C F the Tangent of 
the angle FAC. Again fay , as the Sine 
Total 1sto A D knowninpaces , ſois the laſt 
found Tangent of the angle F A C to a fourth 
number { which ſhall be the delired meaſure 
of the right line DE in paces. And ”* we 
ave : 


AA tt TOA ; , 
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have found the point E in which the ſaid ſhot would ſtick. Fhe ſame calculation ma 
bealſo deduced. Although the Wall DE be not-perpengicular , but ſcarfed , as 
thoſe ofthe modern Fortreſſes , bur fearing to procure you more trouble. than bene- 
= I will refex the care of that to the Geometrician that hath a mind to under- 
take it; bot Eve NY mrs 
The Amplirudes of the Parabola's, of which Galileo, and alſo we do treat , ſuppoſe 
that the Range terminates not upon'the plain of the Field, but in that Horizontal plairi 
that paſſeth by the Muzzle of the Piece; The other is only true when the Peice is placed 
with jts Carriages in a Trench, ſo that the mouth of the Piece lyerh exactly level with 
the ground. Bur becauſe this is not uſual, and becauſe the Ranges do determine in the 
Horizonthat toucheth'the lower parts of the Wheels, we will Geometrically enquire 
how much a-level Range, or Horizontal Range may be-prolonged: by means of the 
Altitude of che Muzzle of the Piece above the plain of the Field. It ſeemeth that the Se- 
midiameter of the wheels, and the thickneſs of the Metal do cauſe the Muzzles of grdi- 
nary Artillery to be above the. Horizontal Site about rwo Braces. I ſuppoſe therefore 
the Muzzle of the Culyering to be at A;' and ler: the: Horizon be B C ;- and let the 
Altitude of the Muzzle be the right line A B, ſuppoſed to be two Braces, and let the 
Range A C D be the level Range. The rightline BC is ſought; let the SemirectRange, 
or thebeſt ofthe Randon of the ſame Piece, be the Parabola A EF ; and let it be ſup- 
pofed thar A F be 5000 Geometrical paces , thatis a 15000 Florentine Braces: De- 
{cribe the uſual Semi-circle of the firſt Propoſition A H I, and having drawn A L equal 
to AI apply LD. Theright line A1, by the- things demonſtrared , ſhall be the 
Impetus of the ParabolaAEF, orof ACD (for they are Ranges of the ſame Piece ) 
therefore A L ſhall be the fourth part of the right ſide of the Parabola ACD : there- 
fore L D ſhall be double of LA. : but A F ach been demonſtratedto be alſo dauble of 
A I; therefore L D and, ; IE, wind 43. , | pf | | 
AF areequal ; and there 
are three lines given , 
that is, LA 7500, LD 
15000..and AB 2. And 
therefore, working .by 
the Rule of three, as the 
right lineLA'is to AB; 
known ; ſo is the ſquare 
of the right line LNto 
another number: we ſhall 
find 6c000 ; which ſhall 
be the ſquare of the right 
line BC, andextracting' 
the Square root thereof, 
we ſhall find the line BC 
# to be 245 Braces. We CY OG 
$ conclude therefore that 'Li\— > mm —m—m—————_ —D 
that Machine which mas © | X 
keth its greateſt Range of 15000 Braces, in caſe it ſhall haye its Muzzle raiſed above 
the Horizon, will make its leve] Range, that is, without any Elevation or Mounture, 
to be in all 245 Braces long. Next , how much every other Range not level , but 
inclined upwards or downwards, by occafion of the Altitude of the wheels., or of a 
Baſtion, or of a Mount, orof any other ſcituation that raiſeth it above the Horizontal 
plain, may 'beprolonged, ſhall be found thus. | | 
| Ir 1$cerrain, thar being to ſhoot from the top of a Rock; or df a Caſtle placedin the 
 topof an Hill, orfrom any whatever high place above the Horizontal Plain of the Field 
that Iyerh below, the Ranges will prove much longer than thoſe noted uponthe Table 
of Amplitudes ; and this difference ſhall be ſo much greater , by how much the ſcirn- 
ation of the Artillery ſhall be higher aboye that Horizontal -plain in which the Balls are 
to lit, and thie Ranges to determine, . 


*%® 
- * 
, - = = q 8 
: - - « s 
Ge OS EEE ncE——semm——s 
" = rr nn > — 
—_ 


"4 
_ — -— 
— - I = 
- wn Vo Ae ET I—_—— 5 _ 


% 
5s 4% 
rn nn ern i 


Ddddd 2 | BE 


——— 


| 
k : 
S - 
$ i 
: 
« 
« , 
' 
4 | 
| 5 
: : : 
: : 
F 
7 
« / \ l 
p ' : 
4 ' ' 
-M : 
4 | 
: (1 
: : 
* 
> _ 
: 4 
t 
- : 
= 11 4 
: FT 
" 78 

: | 

: - 

, . 

- » 
by : 
” I 
YH : 
F, 
- ) \} 
: 
E 14 
: ' 
0/2 : 
.f VS; : 
0 
*, ; 
"| {| 
i : 
I'1 
«no ' 
FY | 
RX i 
#} : 
"Ir 
, | : 
- 4s 

th ' 
7" | 
. % 

* $ ! 
|, | 
£ 
IT: : 
ny 
F 

» 2 
£ . 

\ 'T | 

Fi | 

l : 
y | L 
< 1 : . 
*2 : i : 
-+FLE 1 

» . 
W107 1 
>” || | 

: 

4 : 
31-23% 
BY qv | 
15 ”; +0 

\l (} 
; i ' 
, 11 © 
7 y;o 
©» 4 150 , 
bs . 

- . 
"Vp 

. 
41!88 

39.1? 
| 
4 

4. 

Rs | 
- 3 
- 1 : 
= i! $1 
” » Ey:1 
"118181 
7 LE : 
x C1 
1” I 3 
Wo} : 
OS 
"S7F Ht 
'${-3®% 
 FRVUT, 
o : 
mn 1345 
13} i 
TEM 

4+: ll 
"Bp a4 $1 
T6 f 
PhEK 

19 #01) 6 
2 \l}74 
ARR 

27%0 

nh{Hl 

4 > ; 

44, 

1 
4X83 
_— the 
_ 3654; $4] 
* o 

4 | 
" . 

M0 

Whit 

W 2 l 

. mY 
: 

ns 171 
©Y 

| Oo! bi 

x x4 

16 741 

+% 

1.7 

T0 
« if Wi 
LEN 

þ R 

? » 

3mE 

419 

L 214 
. 
1-411 

ET 
#4 

"#44 3 

» 1 4 

" | 

: 3 

I3.; 

41+ 

: = 

- 145 
i T. 
am 

v 

All 
IM 1 

$5 OI7h 

nil 

. 
1 
1.0 HH 
Mt 
17 

: 

Fi 

110; 


[Wit 
8 ' 
1TH 3 

lil HEY 

1 119 F- 
Fi ' 


Re —————— 
_— - 


we IO þ a Erin oo 
—_y—_ _ : 


- 
- 
& 
” - R b 
. TEL WY wy . PL. . ” 
1 oY on ITO" IE JOE get 
- m_ ye ——_—_—_—_—_—_——————— — 
—— — m—_—_— : == —_ 
— — 


——_——— De —g—_— _ — OD —  — 
——  — ———_ <— _ T —_—_—— L 4  —_ 


T he Dottrine of Projefs 


Tet any point 


' Range ofthe Ball, thatis the line EH. Let the right line A E be ſuppoſed 1000, and 
| EC600: and work the Rule of three again, inthis manner. Ifthe ſquare of AD, 


8 RE QC | Let the height of the Hill or 
an 2oty back other place be G F, and from the 
point F, leta line be drawn upon 
.theplain of the Field GE: and 
let ys ſuppoſe the Horizon to be 


__—_—— 


A FB : now having made the 
Range FCBE atan Elevation, 
| the meaſure of G Eis ſought. 
| FR —————————\  , By the Table of Amplitudes, 
W.G* I +*-, © 1 webndthequantity of A B, and 


by the Table of Altitude , we 


find AC, the height of 'the-Parabola. + And for the working of the Computation , it 
- may be-performed 9 5 j 09/0 


.- Let the number of 'A B be ſquared, and divide thatſquare by A C, and the Qnorus 
ſhall be the. right ſide of. the Parabola F CB :. Then multiply that Corrs by C D, 


andthe ſquare Rdor of the Produ ſhall give DE. 


-.. Or we may work thi : | 


Draw the number DC into C A, and the ſquare Root of the product ſhall be the 


- mean-proportional betyyixt DC and C A. Then ſay, as C As to the fore-mentioned 


Root, ſo.is:A B to another number. And this fourth number ſhall again beDE. 
—Orlaſtly., in this manner : 


Say, as the number C A, the Altitude of the.Parabola in the Table , is to the num- 
ber C D; the Altitude of the Parabola and Range together, ſo is AB the Semi-Ampli- 
tude of the Parabola inthe Table to another fourth number. woes | 

Then'take the number thar is mean-proportional betwixt that laſt number and AB, 
for that mean-proportional ſhall give you the faid DE. And for as. much as D G, 
equal to A Bis known, thewhole line G E ſhall be known. . | 

But ſome might alleadge, that fromthe Mount GF, it may perhaps be required 
to play with Guns oftner downwards than upwards, therefore it would be neceſſary 
to know by a Geometrical Rule, the length of Ranges, which is done in this manner, 
Let the Range to be made downwards be that marked FH, with any whatever angle 
of inclination beneath the Horizon : G His ſought. Imagine with your ſelf that the 
Rangeis to be made above the Horizon with the ſelf ſame inclination , and by the 
precedent Rules, the quantity of D E is found as above, or DH , from which if we 
take the part already known FA, or D G, there ſhall remain known the quantity 
required G H. But if gr. 40 veing given for the Elevation of the Range ABC, and 
the Baſe AC 1600 Paces, we would know all the different Altitudes of the Ranges 
of the Ball upon any point of the line A C, work thus: Having divided A C in the 

© x1 ole | midit, and ereted DB, this ſhall be the $n- 

ih pream Altitude , and ſhall be found in the 
Bmx Table of Altitudes.and Amplicudes working 

2H . inthis manner. Inthe Table of Amplitudes 

right againſt gy. 40. of Elevation, I find the 
line A Dto be 9848 parts : but in the Table 
of Altitudes I find the line B D to be 4.132 
"RE = parts. Then, by the Rule of Three, I fay, 
AO. DF CC #*AD 9848give 800paces according to the 
Es | ſuppolitjon , how many paces ſhall DB, 

which 1s 41 32 PArke; give? andI find, that the right line B Dis 336 paces. Now 
e propoſed, as E, over which you would know the Altitude of the 


which 


\ 
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wl.ch is 640000, give the Rect-angle of the right lines A E and E C which is 600000, 
what ſhail the number B D (which was found to be 336)give? and I find 315 paces. 
| Theretore the Altitude of the Parabola over the point E, was 315 paces ; -which is 
that that was ſought, | | By 
It ſhall ſuffice to have hinted this little for the Calculating of ſome varieties that 
may happen about theſe Ranges.: Other caſes may be put, like to theſe, and particu- 
larly thoſe of their converlions; but fromthe knowledge of theſe , thoſe may eaſily 
be deducted : and the Ingenuity-of any Geometrician , applying himſelf thereto, 
ſhall find leſs difficulty'in reſolving many of theſe Problems of himſelf. than in under- 
going the length and obſcurity of our explanations. Therefore we will proceed to the 
making of the Quadrant , the which ſeemerh -really appropriated, nay, made by 


Nature on purpole for to meaſure Scientifically and Geometrically the Ranges 
of Projects. 


——__————————————————————————RW%———————— — 


Df the Quadrant. 


| Bo us now come to praQce; and by help ofan Inſtrument, let us reſolve ſome of 
the Propolitions above demonſtrated. We, will make a Military Quadrant, 
which with invariable certainty ſheweth (at leaſt ro Geomecrical Philoſophers, if nor 
to practical Gunners) what Mountvre ec. Elevation ought to be Stven to any Piece, 
to the end that the lengeh of the Range may proye to be of ſuch a certain meaſure. 
We will alſo reſolve , by help hereof, all Problems that can be framed about the 
ſhooting of Artillery, which were heretofore promiſed by Tartaglia, and reduced 
into Tables by Gal:leo, with ſomething over and above, Military Induſtry did find 
that the uſe ofa Machine ſo noble, and of ſo great conſequence as the Canon', would 
be too much confined, and of too little benefit, if it could not be made uſe of ſave 


only at-that ſmall diſtance fo which it carrieth a point blank , or in its'level Range, Ir 
without giving it with the Quadrant the advantageous aſſiſtance of ſome elevation. 


It was therefore enquired how a man might do that with the ſame Piece , which of ir 
ſelf did not carry morethan 200 or 250 Geometrical paces, he might ſhoot 400 and 
alſo 600 paces, and more and more , until he come to rhe length of the greateſt 
Range that can be made by that Piece. The Invention was thus : They began-ro help 
the Piece by Elevation, that is, they directed ir nor ſtraight upon th” obje& which ic 
was to hit, but , holding itinthe very vertical of th' obje&, they elevated it above 
that right line-which goeth from the Piece unto the obje& : and this they did ſome- 
times more, and ſometimes leſs , according, as the force of the Shot was ro be greater 
or leſſer : An Artifice that from the very beginning of the world hath been known 
even toartleſs Boyes. 'We ſee that when they with a Ball of Snow, or other matter, 
do aim to hit a mark thatis very near, they throw it directly at the mark : but being 
at another time to aim at one which ſtandeth farther off, or being to throw Stones at 
each other, rhey do not throw Horizontally, or dire&ly at rheir Adverſaries , but 
rurning the caſt half way into the Air, without having ever had uy other conlide- 
ration, they doall throw art the elevation of the fifth, and alſo of the lixth point of the 
Military Square to them unknown : But Gunners, 1n proceſs of time, have found an 
 Infkryment, that doth with facility meaſure theſe Elevations. 


. 


' Nicolo Tartaglia of Breſcia , a famous Marhematician , did invent a Square with 


uriequal ſides joyned together with the Quadrant,which hath for more than a hundred 
years paſt, been generally uſed, and isſtill the only Regularor of Gunners, not only 
to manage great Guns, and to raiſe them to thoſe Mountures which they call Randons, 
but'alſo to level them in the Point-blank Ranges; Tartaglia divided that Quadrant 
into 12 equal parts, beginning the Numeration of them from the leſſer [or ſhorter] 
fide ; he alſo ſubdivided each of thoſe into other 12 equal parts , naming thoſe firlt 
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Points, and theſe ſecond Minutes of the Quadrant. -. We will inſert the hgure of the 


uadrant,. and ſhew how tt meaſureth the Elevation [ Mounture or Randon] of 
the Piece. . | | | | 


Let the Canons * Soul be AB, fixed at ſome certain Mounture : put into the Myuz- 


cave, C;. ze thereof the greater of the Quadrant C A: ſo that it beapplyed to the lower ſide of 


Bore. 


other diſtance, 


linder, or *be ſaid Sout, and let the Plummet fall inD. I fay thatthe AngleE CD, thatis the 


arch ED, is 
' | | + the meaſureof 
| | Vion SAT the Elevation 
a— Fe? of the Piece, 
Draw an Ho. 
rizontal line 
A F,theangles 
at the point G 
ſhall be right ; 
But the angle 
ACF is alfo 
- | | 5 There- 
| ___  forethe angles 

| c CEA F: Td 
| | FCG: are. e- 
Hy | . qual by the8 

of the lixth of Excl;4. Orthus:, _ Draw thorough C the Horizontal line. If H I now 
from the right anglesH CD and A ©P-there.be taken the common part” A C D, 
there ſhall remain th* Angle E C D of the Quadran,,” *qz{-rothe angle of the Piece 
under the Horizon HT, or above the Horizon AF; which is the ſame. as being 

alterne, * des | _- | 

By the help of this Quadrant Gunners have with long obſervations compoſed ſuch 
a Praxis, asthatthey know how many points they are to mount v. gr. a Culyering of 
40 pound-Ball to hit amark diſtant; for example, 700 Geometrical paces , or at any 


But the truth is, the obſervations are ſo fallible-, and the Gunners ſo few that have 
made them, and made them exaRtly , that the uſe of Artillery, taking from it the 
Range of Point Blank, muſt needs have very little of certainty in it. © 

If one would colle& ſome certain Science tonching th* ordinary Quadrant,it would- 
be neceſſary ro make the Experiments not only with all ſorts of Balls, and. with all the 
varieties of Powder, but in all kind of Pieces, asalſo inall thoſe that being the ſame 
in ſpecie, are of different grandeur ; and laſtly, at all poſſible degrees of Elevation. 
A Multiplication that almoſt runs up into infinity. And we obſerve that theſe Expe- 
riments ought to be all made one by one ; for it is not true, that by way of proportion 
one may from three or four Ranges of a Canon made at ſeyeral elevations , Argue to 


any others, no not ofthe ſame Canon, laden with the ſame Powder and Ball. That 


this is ſo,; may be demonltrated by help of the Tables made by Signiore Galileo , and 
by us. Forexample, That Canon which being elevated at the ſixth Point, curryeth 
its ſhot 4000 paces, elevated atone Point, ought to curry the ſixth part, at two points 
the third , andat three pointsthe-half of char Range. But the thing falls our far 
otherwiſe ; 'For being elevated to one point, it curryeth 1032 inſtead of 666, which 
is the ſixth part of that ſame greateſt Range 4000 : at the ſecond poinr (and note that 
with this Mounture, Pieces carry alwayes the half of the greateſt Range) in our caſe 
will curry. 2000 inſtead of 133.3, which is the third-part : At the third point ic will 
curry 2824., inſtead of 2000, which is the half of the greateſt Range :- at the fourth 
point itwill.curry 3464 inſtead of 2666 : Art the fifth point it will curry .3860 , in 
ſtead of 2333, which are-5 lixths of that greateſt Range : See therefore how 
that increa{ingequally the Mountures of thePiece, thar is ſhooting firſt at one point 
only, then at two, three, four, &c. unto the ſxth, the increaſes of the lengths of the 


" Ranges. do not increaſe equally , that is with the ſame proportion wherewith the 


* Randons 
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* Randons increaſe, 'But the firſt point currying 1032, the ſecond increaſeth above it 0 
968, thethird increaſeth 824.,. the fourth.640, the fifth 396, the ſixth 140. There- Morun- 
fore to derive ſome rule from the Experiments, it were neceſſary to make them exa- rxres; 
&ly, atallthe Grades of Randons, in all ſorts of Pieces; with all varieties of Powders, 
and different matters of Balls ; and happily one might ſay , it were neceſſary alſo 
that every Gunner made them by himſelf. Things almoſt impollible to reduce unts 
Rules, from which any certainty might be gathered , if the Theorick and Geometty 
had not given us a manifeſt Science thereof , by 'means of that one ſole Propoſition 
of Galileo, 4n which firſt of all men he hath advertiſed and taught us, That Pro ets do 
all move in a Parabolica! Line. Upon this ſuppolition we will ground the Inſtrument 
promiſed * and chough by the impediment of the yedirem the Parabols's become too 
deformed, or by maay other accidents.the Ranges prove very inconſtant, yer it ſuffi= 
ceth us to bave given indubitable ſatisfaction ro the School of Mathematicians , if not 
to that of Gunners. | | 
Before we ſet down the making of our ſquare, which conliſteth only in deſcribing 
one lingle Semi-circle, we will divide the ordinary Quadrant into unequal points , ſo 
as they may not meaſure the Randons of the Piece , bur the lengths of the Ranges, 
waich 1s that that ſerves to our purpoſe. Thus we ſhall be aſſured, 'that the Gun, if 
It ſhall be elevated to one point of the ſaid Quadrant , ſhall carry to ſuch a diſtance, 
whatever it be: andeleyated to two points, ſhall preciſely double that Range : and 
if to three, it ſhall carry three of thoſe ſpaces ; if to four and a half, it ſhallcarry four 
anda half, ifto five and a quarter, it ſhall carry five anda quarter ; and thus until 
you come to the ſixth point , ſhall the points of the Quadrant in the Inſtrument , and - 
the ſpaces of the Ranges in the Field, alwayes increaſe inche ſame manner”, and with 
the ſame proportion, and from rhe ix<h: co-rhe.twelfth point, they ſhall goin the ſame 
manner decreaſing... The.conſtruQtion and demonſtration'is Geomerrically raken from 
the propoſition which we have made the Firſt of this our Book of Projects; 
which by the Amplitude given , teacheth us tofind the Elevation. And it feryeth in 
common for whatſoeyer ſort of Artillery and Mortar Pieces,” and for any fort of Ball 


or Powder. EF | Wy 
Let the ſides of the Quadrant be A B the greater and'A C the leſſer ; then making ; 
| Athe Center , deſcribe the Quadrant CD E,; upon .which the tinequal points are | 
| : | to be marked or fer off : and about | 
the Diameter 'A'C draw the Semi- [1 
_C circle A FC, and having drawn FG li 
ſas cape perpendicular ro AB, and Tangent to [i 
zl the Semi-circle , divide A G into fix ſit 
"ul _ equal parts to find theſix points of the iſ 
| 5 Ouadrant, and then again, eachpart | 
{-; into 12 to find the Minutes, (if the "it 


ſize of the Inſtrument ſhall admit of 
this ſecond diviſion ) now let one of 
the ſix parts: be GH.. Draw 'HMI 
parallel ro G. F,:cutting the: Serie 
| diameter-in the points M and I, and 
4] then from the: Center: A , :draw: the 
[} right line A'F.D, and D hall be the 
ſixth point of. the ſquare: draw AI L, 
1]- and L ſhall be the: fifth point of the 
ſquare : draw A MN, andN ſhall be 
the ſeventh point; and ſo of allthe relt. 
| | Note , that the divifion will be the 
«.1}| moreexac& ,-if after you have found 
' » Hf | . 
i \-ther,-2; 3, Cc. points, you do by the 


- 
k 1 


F 


2 | | Trayfſportation orffetting of them off, 
mo yen -—defiyrtheninch; rench, and eleyenth. 
Eecce'sz .Fhe 
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The half points, quarter points, and Minutes, are found inthe ſame manner by ſubdj- - 
viding each ofthe portions of the line A G into two, into four, or into twelve parts 
which raiſing perpendiculars from the points of the Diviſions : Thoſe perpendiculars 
ſhall cut the Semi-circle, and by the points of the Sefions ſhall the Diameters be 
drawn in the Quadrant, and theſe ſhall cur rhe Luacrant in the parts delired, of 
Halfpoints, - Quarter poiats, or Minutes. 

Now it is manifeſt by our I. Propoſition, that if the line of the * direQion, or of 
the elevation of the Piece ſhallbe AO, or AP, the Amplitude or length of the 
Range ſhall be as the Quadruple of theS O, and if the. direQion ſhall be AM, or 
AN, the Range ſhall be as the Quadruple of RM : and if the elevation were accord.- 
ing to the line AF D, the Range ſhall be as the Quadruple of Q F : but the lines 
SO, RM, and Q F, by our conſtruction do equally exceed : And , therefore , like- 
wiſe their Quadruples, or the Ranges aforeſaid, ſhall equally exceed one the other, 


A ——— — 


The ule of the afozementioned Diviſion made in the ordinary 
* Quadrant. "IE 


ES there be propounded any Piece of Artillery, or Mortar-Piece; and with it let 

there be one ſingle Experiment made, that is, let it be elevated to any point , as 
for example to the fifth. Let it off, and meaſure the length of the Range, and let it be 
found, werb; gratia, to be 2000 parts; this done we may know how far the ſame 
Piece will carry, being charged in the ſame manner, and elevated to any what-ever 
oti er Point or Minute”-"whichſhall be ealie by the Rule of three, the points in this 


Inſtrument, as well as the length of ihe Ranges;-being proportional. The Praxis is 
this , I delire. to know how far the ſixth point carrieth, Tithe ſay, If five points give 


2000 paces, how much ſhall ſix points give? and I find 2400 paces. I ſay then thar 
the ſhot of that Piece at the ſixth point, that 1s at the greateſt Range, will curry 2400 
of thoſe parts, at which of the fifth point it curried 2000. | 

And take notice by the way , that inſtead of performing this operation with the 
points7, 8,9, 10, 11,and 12, It may be done with their Complements , ,which are 
3, +» 3, 22 I, and ©. 

But if it were required (which importeth much more ) that we ſhould. elevate the 
aforeſaid Piecein ſuch ſort, that the length of the Range onght to be; for example, 
T 300 paces, we are towork thus. If 2ooopaces were made by 5 points, or to ſay 
better, by 60 Minutes of the Quadrant, by how many points ſhall 1300 paces be 
made? the working will be 2000. 60. 1300. 39,and we ſhall find that for to make the 
Range of 1 300 paces, it would be neceſlary to give the'Piece the Mounture of 39 Mi- 
nutes of the Quadrant, or of three points and a quarter. 


The manner how to Compole our Square. 


B": if we would frame an Inſtrument, which ſhall not only meaſure the length of 


the Ranges made ar ſeveral Randons, but alſo the Altitude of the Parabola, ihe 
duration or time of the flight | or Range] the ſublimity, and the other things demon- 
ſtrated in the aforeſaid Book of Projets, all this ſhall'be performed with the ſole and 
ſimple Semi-circle of I. Propoſition. But let us proceed to the making of it. 
= > me ces con en Take the Re&-angled 
| \ A J< Plate ABCD, of Braſs, or 
other ſolid Matter , having 
| ; be lide AE long, for the 
| applying of ir ro the Piece. 
Upon the Diameter A B, 
draw a Semi-circle AFB, 
which ſhall be the Semi- 
circle 


es. dns. ood FI 


and B Fſhall be the time of the Ranges Du- 


Applyed to Gunnery. 


Circle of Propolit. I,” De Projettis ; and in B place the Thred and 
divide the Semi-circle A FB into go equal lug which ſhall be Harp _ 
the Quadrant ; Or into 144. equal parts, which ſhall be the equal Points and Minutes 
of the ordinary Quadrant. Let us now demonſtrate Geometrically, rhat this {ſquare 
15 conventent to meaſure,with exceeding plainneſs, the lengths and the Altitudes of the 
Ranges, the times 0z their Durations , the ſublimities of the Parabola's. and the 
Elevations of the Pieces. And then we will ſet down the Diviſion of: the Lines there 
upon, without the need of any Table for the uſing of the ſame. ; 
Let us, as in the ſubſequent Figure, place the ſquare afore-named E A BCD in the 
mouth of any Piece, E A atpleaſure, and let the Plummet fall upon the point F of 
the Semi-circle A F B, divided into 90 equal (5h 
parts. Its certain, m the firſt place, that 
the Arch B F meaſureth the Elevation of rhe 
Piece E A above the Horizon. ,For we havy- 
Ing by the .Diyilion of the Semi-circle into 
go parts only, valued every two degrees for 
one ; we have made the Arch B F to be the 
meaſure of the AngleB AF, that is, of the 
Elevation of the Piece above the Horizon ; 
which Horizon ſhall ever be the line AF. 
I ſay moreover, that if we ſhould ſuppoſe the 
line A B, - Diameter of rhe Semi-circle ; to 
be the Imperis of the aſligned Piece, or the 
half of the greateſt Range, the line F H,per- 
pendicular to the, Diameter , ſhall be the 


fourth part ofthe Amplicude or length of the W- 
"VG 


Range; BH ſhall be the ſupream Altitude 
of the Parabola : A H ſhallbe the ſublimiry 


ration. . | 
That this is ſo, ſhall thus be demonſtrated (having reference to the T.- Propoſition 


| of Projeds, and its Corollaries.) Let the line of the dire&ion'A BI be prolonged in- 


definitely, as alſo the perpendicular FBL ; then by imagination take BL of ſuch a 


length , that-it may be really equal to half the greateſt Range of'our preſent Piece. 
And about the Diameter BL, let there be imaginarily drawn the great. Semi-cifcle 


BIL , cutting the CircumferenceB1 in any pointT; and draw the. Horizontal line 


I M. It is manifeſt, by the afore-cited Propoſ: I. of Projects, that the line MT ſhall 
be the real fourth part of the length ofthe Range ; asalſo, that DM ſhallbe'the (not 
imiginary, but real Altitude of the ſaid Range ; and ſo the other meaſures in the Semi-. 
circle B IL, ſhall be all true and real. Now obſerve, that the Triangle HB F islike 
tothe Triangle BI M, as being right-angled , and having two angles at” the Point B. 
Therefore the ſame Propolirion ſhall be between all the ſmall and tmagihary meaſures 
of the ſquare A C, as is between all the true meaſures in the imaginary and great 
Semi-circleB I L; that.is, the lines, A B.BF,FHand HB, ſhall beto one another in 
the fame proportion reſpeRively asL B,.BI, I M, and MB. Therefore, as toarguing 
in the proportions, we may without any error, as well make uſe of thoſe feigned pro- 
PRrmans upon the ſquare, as of the true ones , imagined-if the Amplicude of 
the Air. | I Noe Op. x 
It remains now-that we ſhew how this DoQrine, which hath hitherto beena meer 
Speculation, may now be reduced to Manual practice,” atid that with faciliry. Ever 
one ſeerh rhat for our obtaining knowledge. of the quantity of the lines A B, B F, F 
and HB, and their proportions in the precedent Figute, it would be neceſſary that 
all the aforeſaid lines were divided into moſt Minute parts with ſome common meaſure. 
To this purpoſe, therefore, we will divide the Diameter AB, and Semi-Diameter 
E D, into equal and very ſmall parts, as appeareth'in the followitg Figute ; (_ upon, 
which ler us deſcribe the imaginary Tg 9 therrlec 'us give to each diviſion - 
| =» C 
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the circumference, its guides parallel to thoſe Diameters, that ſo in them the numbes 
and quantity of the lines which ſhall be Indices , of the length and Altitudes of the 
Ranges; maybe read or found : And in the point of the-angle of Semi-circle B 
the Thread and Plummet. | | 

- As to:the number of. parts into which the Diameter AB 1s tobe divided, it ſhall be 
left to the choice of every one. ; -bur yer it will be convenient to make choice of che 
ramber 2000, for that it will facilitate the Arithmerical operation. 

It is to be noted; that if any one will make a ſquare , as hath been ſaid, on purpoſe 

for one kind of Artillery onely, he ſhall withour the lealt trouble of Calculation, haye 
the meaſures of all its Ranges. 
The Diviſion of this ſquare is to be made a poſterior, in this manner. Make an Expe.- 
riment of the greateſt Range of that ſame Piece to which you would have the ſquare to = | 
be adapted, and let it be found v. gr. tobe 3000. Thendivide the Diameter of the | 
ſquare into' 1500 parts, and the perpendicular Semi-diameter into 750 equal parts , | 
that is, imagine that the Diameter A B 1500, is the half of the greateſt Range 3000, 

_ asalſo,thartthe perpendicular Semi-diameter E D 750, 1s the fourth part of that grear- 
eſt Range. And thus, every ofthe other Elevations being afterwards given, as ſoon 
as we ſhall apply. this Square to the Muzzle of the Piece, we ſhall immediately ſee how 
many. paces 1s the length, and how many the Altitude of the Range, &-c. And this 
ſquare made »v. gr. for a Canon of 60 pound Ball, would be alſo good for every other 
Canon of 60 pound Ball, that ſhould be the ſame in length , and other proportions, 
with that. | | 

It's true.indeed,that if we would make the ſquare univerſal ,to ſerve indifferently for 

+ all Species and Magnirndesof Artillery , we muſt then do thus. Divide the Diameter 


AB in the precedent figure in 2000 <quil'garts-:=alſo let the Semi-Diameter E D be 
divided into 1000 equal parts,{weby reaſon of the ſmalln<l sf the-figure have divided 


It only into 100, taking the parts by ten and ten.) This done, let there be drawn b 
the Diviſions of the Circumference, cut into equal degrees, as is uſual, the guides 
parallel unto the Diameters , that ſo one may upon thoſe Diameters read or find | 
the. quantity of the right lines , as they ſhall happen to be. | 
Now let a Piece of Ordnance F G, unknown, be given. Then make the previous 
Experiment in this manner. Apply the ſquare to the Muzzle of it, and let the thread 
| 'fallin any place, as in I. Then find by the 
means of its guide , the quantity of I O upon 
the divided Semi-Diameter , and keep it in | 
mind, and then ſhoot off the Gun, and mea-- 
ſure the Range , which ſuppoſe to be , for | 
Example, 1250 paces: charge the Piece again 
in the ſame manner , and give it a different 
Mounture, {ſo that the thread 'may fall elſe- 
where, as inM : the length of this Range is 
ſought. Say thus : If the number of I © 
give the length 1250 paces, how many paces | 
ſhalthe number of ML, that is found upon | 
the divided Semi-diameter give? and you 
ſhall in like manner find the length of that 
Range numbred in paces. | 
If you delire the Altitudes , and not the | 
lengths of Ranges, then make the ſame work- 
ing as before, but not with the lines I O and 
ML, which give the lengths, but with HO 
and HL, which give the Altitudes. And if 
we would have the ſublimities , it would be 
neceſſary to work with G Oand GL. But, 
which more importeth, ifany oneafter the previous Experiment hath been made, ſhall 
deſire that: the ſame Piece may makean aſſigned Range, inlength, v. gr. 2200 paces, 
we 
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| we are ro find what elevation ought to be given to the Piece. Work thus : If the x 250 
V paces of the previous Experiment give I O numbred, what ſhall the 2200 paces giye 
| and you ſhall find a:number, which ſuppoſe for example; to be aſcribed on the {ſquare 
unto the line M L. the Peice Therefore is to be raiſed to ſuch a Randon, that the thread. 

may pals thorow the point M ; and then the Range ſhall be 2200 paces. 

The times or: durations of the Ranges are given by the Lines HI and HM : and 
to find the Quantity of theſe it may be done two wayes. Firſt, by way of calculation « 
For the ſquare of rhe 'time'HT' ( in the pre- | | _ 

. cedent Figure ) 1s alwayes equal to the two 
{quares of the Altitude H O, and of *the: fourth 4 
part of the length O. Secondly , by making 
to all the Divilions of. the Perifry B,C,D, (in 
the preſent Figure) from the Center A the 

| circular guides BE, CF, D H: for A Hbeing 

thus divided into very ſmall equal parts; it 

| ' ſhall meaſure all the right lines, 'AB, AC, and 

A D-, which are the times of the Ranges, - : 


Yet we confeſs as to Military uſe, .the Amplitudes or lengths of Ranges, orily ſeeni 
to Import , and they are of great moment : the reſtare all acceſfary curioſities, which 
ſervemuch more to the pleaſures of Geome- ; ou TOOGCT TD 
try, than to the occaſions of War; therefore | 
| he that would have the ſquare: made only. for... 
this reſpe& of Longitudes, may. take the'Semi-- 
circle A B C of Braſs(as in the preſent Figure } 
having its {ide A D, and with the Semicircle 
EB, divided into moſt minute. and equal: 
| parts , beginning 'the numeration. from che 
| point E ; and may give moreover to all the... 
| points of the Perifry -F, G, H, I, their guides. 

GH, andFI parallel to AC: And thushe 
hath divided - and . numbred upon E B all the 
| lines F N, and G O, which ferye for the Ame . 
A _ plitudes or Longitudes ofthe Ranges, 
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The Do&rine of Proje&s | 3 


A Table which ſheweth how many Degrees and 
Minutes of the O2dinary Muadzant inſertey 

; .Page-20. each Point of one ©quare, the Points 
bf Which are unequal, doth contain. 


Points un-|Degrees of Points un- Degrees of! " | 
equal ot the|the ordina- equal of theſthe ordinae For Example, It is demanded 
\ for nw IR pk Quadrant <-  NE. —. ryQuadrant! here the Diviſion ofthe one ſeventh 
half | o2 '23 | half -|] 56 46 unequal point dethfall. Look upon 
I O4 48 VII | 61 47 | the preſent Table, right againſt the 
balt- ]O7 ''I5 half | 65: 42 |. number, VII, and you find that it 
I. | o9 44 VII | 69.26 | fallethupon'gy. 61. and min. 47. of 
half | 12 19] half | 72 10| theordinary Quadran. 
I1 15 | OO Iz 1-74 00 
half | 17 50 _ nalf, | 97 © df 
LY - .| 20 44. X | 80 16 
half | 24 18 "half | 82 45 
V 28 13 XI BY-:I2 
half "+ nf half | 87 37 
| [VI | 45 oo | XIT | 90... oo 
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Nt; ifipce-we: are fallen: upon the | conlideration: of the Motion and Imperzs of 
\Projeds; we cannot}balk th! occalion:of adding ſomthing concerning the va- 
riety of their Forces in battering upon refiſting Superficies , ſomtimes with greater, 
and ſomtimes with leſſer Angles of Inclination. Gab12o conlidereth 'th' Imperzs 
of theſe. Projects in every Point of 'theif: Parabola, and meaſureth how much it is 
inits ſelf, that is, inreſpe& of that Planeiniwhich it doth perpendicularly hit. 

We preſuppoling that an Imperus , when-it is upon. the act of ſtriking , is, asto 
it ſelf, alwayes the ſame, will conſider and&meaſure how much it is in reſpect. of the 
reſiſting Plane, varycdonly by the diverſtpof tht Angles 'of Incidence. There is no 
Gunner ſo unskilful, but he knowerh rhat-Cannon Bullets in hitting a Wall,, have 


. alwayes leſſer and leſſer force (ifall things elſe be alike?) by how much the Angle 
* - of Incidence is more and more acute. So-that if the ſaid/ Cannon with fixty pounds 


of Iron, and forty of Powder, not onlypierceth, bur heateth down a-Courtin, with 
its perpendicular Range, it ſhall ſcarce hart ic (though ir have the ſame Charge , and 
the ſame diſtance,) with the Projection of: the- Range , which they call *: Grazing. 
The Probleme, for any thing that T know, is unhandled:: -Fherefore' if we ſhall pro- 
duce ſomthing that isleſs ſubliſtent, and not purely Geometrical, either admit it till 


ſome others ſhgll better handle the Do&rine , or wholly reject it , it matters not 
which, CRT EE, | 
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SUPPOSITIONS. 


WS V E will ſpeak only of the Ranges of Great Guns therefore, Let us ſuppoſe, 
| that that portion of the Line which the Ball maketh a little before , and a 
| lictle after its blow, be asit were a Right Line. I know that wettreat of a Line really 
| curved; bur being ( if it were entire) in length more than 
three thouſand Geometrical paces, we may take a yard , 'or EL 


| a foot, or an inch thereof, without any ſenſible error, to be a 
| Right Line. - = 
2. Let us ſuppole ſecondly , that the Forces'or- Impetus's of -T Galil. = 
Projects are as the Spaces which they paſs or curry inthe ſame de Ads 
Fime ;. thar is, Ifthe Spaces A , Band C ſhall be paſt by rhe i equabil 
Moveable inthe ſame Time ; the Imperus's or Forces in ſtriking, : 
ſhall be as the Spaces A, Band C reſpeQively. 454 2s 
| 3. But if the ſame Space ſhall be paſt by the Moveable in di- 
vers Times, the Iperus's or Forces of the Moveable in battering Galil. a 
| ſhall have the Proportion reciprocal of their Times. Thar is, 4 __— 
If the ſame Space D ſhall be paſt one while in the Time E. and ---- + 5 


another while in the Time F.;, the Force ofthe &:7 mall be as F, A.B CG 4quabih, 
and. of the ſecond as E. 


by 


ges have, as to themſelves, the ſame Jmperus : which will 
happen if the Plece being fixed alwayes in the ſame place | 5 
with the ſame Charge , the ſame , Mounture , and Di- | Q 
ſtance, &c. the obliquity of the- Wall - be. only yaried. 
This ſuppoſed, wo a Cannon Buller approacheth ro - - 
the oppoſed Wall, the Line and:DireRion 'of the Range - - 
| is either perpendicular to 'the Wall, 'or not. If..ir be - 
| perpendicular, the Percuſſion operateth with ſuch a cer- \-- 
E724 tain force : which we will prove to be the greateſt. that . | 
| that Range can have. If it-fhall be ar Oblique Angles, . 4. 
| as the Line A Bunto the WallB C, Ido note that in re- 
ſpe&t to the Wall BC, there are in the | 
Line of the Projet A B, two Motions com- | ED | 
pounded together : thar is, one of approxi- 
mation perpendicular to the Wall.che other 
; of paſſage lateral, or parallel to the ſame. 
The perpendicular. Motion is both repre- 
| ſented and meaſured by the Line AC, the 
parallel Motion by the Line CB : for both 
the Spaces ACandCB are paſſed by the 
Ball at the ſelf fame Time.  . wp 
Now obſerve, that of theſe two ſorts of 
\ Tmpetws, one onely is tothe purpoſe , for 
.encrealing the Forces to 'make' a'breach in 
' the Wall, and to drivethe Ball into it/; to © 
' wit, the Tmpetes of the perpendicular. La- 
tion AC. Th other, although it: were 
- Infinite, will never encreaſe the force of the 
| Project againſt the Reſiſtance of the Wall, 
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4. Let us ſuppoſe, in the next place, that all the Ran- \ +15 
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unleſs the perpendicular Lation be withall accelerated. Nay, it the Horizontal Motion 
were ſimple and alone, withoutany mixture with the perpendicular Motion, what 
other would the Ball do but runequi-diſtant unto the Wall , without ever touchin 
it, ſo far would it be from breaking it , although it were a very thin Glaſs > When 
therefore, the Direction of any Projection being given, we ſhall know how much of 
this perpendicular Imperu entereth into the Compolition of the Motion, we ſhall alfo 
know the: Activity or Moment of the Project rowards the Reſiſtance of the oppolite 
Wall. | | 

Let the Line of any Incidence at pleaſure be.A B upon the Plane B F taken with any 
what-ever Inclination : but withall, let the portion A B be ſo ſmall, that it may be 


takenforRight, Draw 
AC perpendicular to 
: A the Plane, and conjoyn 
n CB. So much, there- 
fore,of Parallel Motion 
ſhall be in the Line A B, 
in reſpe&t of the Wall 
BF, as 1s the Line CB. 
But of this we make no 
accompt;for being mul- 
tiplyed , it doth: not 
. help, and diminiſhed it 
doth not weaken the 
Moment , if the other 
Impetus do remain un- 
altered -and the fame. 
Of Perpendicular Mo- 
tion in the ſame there 
2 | ſhall be as much as the 
Line A C : and the force of the percuſſion ſhall be greater and lefler , according as 
AC, greateror leſſer, ſhall be paſt in'the ſame Time. 


Let us ſuppoſe, now, that the force of 'th' Evidence ABbe as AC. To know-the 


- —— 


Ly 


force of any other Incidence DB, let DB be taken equal to BA, and having drawn - - 


D E perpendicular unto the Plane, the force of this Incidence ſhall be as that ſame Line 
DE. Forif ABand DB are equal, andarethe Ranges of the ſame Piece ,'they ſhall 


be paſt in the ſame Time. Therefore: A C and DE , are alſo paſt in the ſame Time: 


Therefore th* mpetus's,as to the Wall;are as A C to AD.Wewill therefore infer,chat, 
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PROPOSITION. 


The Activities 02 Moments of Ranges differently 
inclined, are as the Right Sines of th' Angles 
of Jncidencies. En ef pe ing 4. 


COROLLARIES. © 


7. F Tis dedured from hence as a Corollary, that the Perpendicular Incidence AB, 

|| hath greater Force than all others, . the force of it being as the Whole Sine. 

And the parallel ProjeQion ſhall have no force, its force being as the No-Sine. 

The Incidence DB atth' Angle of gr.30.hath half of the total force,its Sine being che 

balfof the Semi-diameter, - The others, likewiſe, according as they ſhall bave greater 
or leſſer Right Sine, ſhall haye greater or leſſer force. | 
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 .- 2. The Forces of Projections have reciprocally the ſame proportion that the Sides of 
the Triangle have,which ſhall beformed upon the Plane by the Lines of the Incidencies. 
Let a Projetion be made along the Line 
AC, and-another along the Line A B.And 
ler the P.anc of the Triangle A B C be per- LG 
pendicular to the Wall. Becauſe now the Va | I 
Space A C is paſt by the Ball in the Time 7 1, 


AC, and the Space A B, that is (the pa- | 5 ; * f | > 


rallel Motion deducted ) the ſame Space ES 
AC, is paſtinthe Time A B , the*Forces EU if 
ſhall be reciprocal to the Times : that is, 4 B37 ® 


the force along A C ſhall beas AB, and 
along A B, ſhallbe as AC. 
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3. Projects ſhall then have the ſame force in battering, when the ſmpets's ſhall be 
as the Secants of rhe Complement of the Incidencies , 

Let the Impetus along 
the Perpendicular AB, [8 


beas AB, and let it have. , ee 
fuch a certain force. To | Et ves 
ch” end that the . Impetus A woo Dent | 
along the Inclined A'C | — he 


may have the ſame force, 
IT fay that the Impetws 
along AC, ought to be 
unto the Jmpetus along 
AB, asACisto AB  : 
which A C is Secant of 


the Angle BAC , Com- Ec ph Or rather 

plement of rhe * Inclination. of the In= 
For if the Imperws's along A Band AC ſhall be as the Spaces AB and AC, the cidency. | 

Moveables ſhall, in the ſame Time, paſs the two Lines AB and AC, tharis, the ſame Zy Smp- 


Tel gg Approximation A B. Therefore they ſhall haye the ſame force againſt pofir. 2. 
the Wall: INE ES KS 2 
4. Moreover ,if with ſuch a Piece, and alongthe Line CB , the Ball ſhall but juſt 
enter wholly into the Wall , then along . 
all che more eleyated Lines , it ſhall not » 
only wholly immerge into the Solidity , ol 
bur ſhall ſtil] make deeper impreſſion or a-* 
entrance, becauſe it hath greater force. But 
becauſe cach of the leſs elevated ſhall have 
leffer force,none of them ſhall enter wholly 
into the Wall, nay ſome ſhall rebound and 
fly back. DD | 
Yetlet all this be ſpoken abſtracting from 
a certain Effet of Pliancy or RefraQion 
that Projects produce in paſling with Incli- 
nation from the Rare Medium to the 
Denſe, the Line incurvating contrary to 
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INGENIOUS 


T being well known among the Learn- 
ed , that the Jate famous Merſennus of 
France,a moſt diligent Colleor and Pub- 
liſher of the choiceſ> Mathematical in- 
ventions ' of that time, hath among bis 

Phyſsco-matbematical Reflexions , and 

| _' Mechanicks, divers material Experiments and T heo- 

ries relating to the Art of Gunnery, it was thought fi 2 

forthe Readers benefit to caſe the ſame to be tranſ- 

lated,-and ſubmitted to his cenſure. 


Moreover that Author gruing all bis diſtances t 
feet , or paces of three feet, or fathoms of ſax foot ; 
[t was thought likewiſe expedient to put the Reader 
ano a capacity of reducing the ſame #0 our Engliſh 

Bied meaſure, © 
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To the Reader. = 
meaſure, to which purpoſe there being an accurate” ex. 
periment made ſome time fence by the moſt learned and Re- 
werend Dofor John W allis Savihan Profeſſor of Geo- 
metry at Oxford, take an account thereof,as the Door | 
communicated the ſame to a friend off his here, namely that 
be hath formerly compared the French and; Engliſh foot 
very exattly, both meaſure s being as hewas aſſured very 
exaF to the Standards of each Nation, and be found 
the French foot to contain of ours 12+ Inches ( not 


miſſing ſo much as 8; part of half an Inch. 
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The If wiſtneſs of Sound is greater than the ſwif meſs of 
 Billlets ſhot off, and finiſhes 230 fathoms in the ſpace 


of one ſecond minute.” 


a Hoſcever would try the {wiftneſs of Sounds' by night, and by 
| day, cither in valleys, woods, or mountains, either with or. 

| againſt the wind,'or when itis rainy or fair weather, ſhall 
_ tnd in all reſpe&s as I have. tried. it, that there will be 
I alwayes the ſame {wiftneſs of Sound. FEY NE 

-  Bittafter that you have ſearched out a ſecond: by 230 fa- 
fi thoms, he that ſhoots off -a 1cfſer Gun, may again retire 
' 230 fathoms, ſo that- he: may be gone back-from you 460 
tathoms, the ſame or the: like Sound in paſſing over that 
Gd Bs way Will ſpend two ſeconds 3 which when'it ſhall be five 
times multiplicd *by us, that we ſhould: kear the Sound 1150' fathoms, the Haſh by 
night breaking forth from the month of the Gun 1s alwayes fcen at that diſtance be- 
fore the Sound is heard five ſeconds of time. And ſeeing we, make a French league, 
to be 2500 fathorns, and the circuit of the Earth 7200 ot ſuch Jeagues, you may catily 
conclude in what time the ſound does paſs over one whole or ſeveral leagues , forthe 
Cwiftneſs of the ſound is not diminiſhed by its debility , whenas the laſt part of the 
Sound - that may be heard does emulate the ſwiftneſs of the fult. + ror 
The Sound of the Guii therefore will paſs over a league in the ſpace of x1 fc- 
conds, ſecing a league contains x1 times 230 fathoms # the ſpace pafled over in a ſe- 
cond minute ) leſs onely by 3o fathoms, which are here ſcarce worth confidera- 
tion , becauſe that they are: paſſed over by the Sound in the ſcventh' part of a , 
{econ | | | | 
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64. _ Of Swiftneſs of Sound, And 

From which many things may be gatheredz firſt, that a Souldier attentive my de- 
cline or ſhun the ſhot ofa Gun at one hundred fathoms, is he forcfaw the flaſh of its 
which I thus demonſtrate : It.is evident from obſervation, that a Bullet in flying 
100 fathoms does at the leaſt ſpend' a ſecond of time}, and the Sound of it in patlin 
of them does at the moſt {pend- but. halt a lecond. Therefore the Souldierfrom the 
fire ſeen ( if Viſion can be in an inſtant ) hathia whole f{econd wherein he my ealily go 
three or four paces before that. the bullet can fly ſo far 3 alſo there remains to him half 
a ſecond from that point of time in which he - hears the Sound, until the: comin of 
the Bullet : although I would not adviſe any one. to try that, unleſs he tirftortitic 
himſelf with a ſhield,helmhet, and all other-kind: of Armour, . that he may be out of all 
danger. But any ane may try it behind a wall, to which'the Sound will come be» 
fore the Bullet. I; WE vs { 75; 

Secondly; fronrthe Sound and fire obſerved, may be known how much the Guns 
are diltant that are ſhot off againſt the beſieged , or beſiegers, even as to the in- 
genious Gunners there will not be wanting matter to promote their Art; 

Thirdly, by hearing the Sound of Thunder, and ſeeing the lightning go before 
may.be known how far it is off, fo that if the Thunder be not changed from the 
place where the lightning was feen 3 for how many ſeconds ( whether meaſiired b 
the pulſe, which exactly continues a fecond, or by a Pendulum or any other Watch) 
there are between the Lightning and the Sound, +{o many 230 fathoms are to be 
reckoned; ſo that if you number five ſeconds it may. be diſtant from you half a 
leagues if ten ſeconds a whole league, whether the diſtance hall be upright, or {ide- 
waycs and oblique, for it matters.nothing. 


ww 


Fourthly, If by the cturnings an —dingsogCirclesin the-aira ſound in the ſame 
manner may be conſidered, and caulcd, as we tec clriz=zwrarmlediin the watcr truck 


with the finger or a little ſtone, as all almoſt believe, and if from the Switmncls of bo- 
dics in like rmanner moved, we my ghels at their 'craflitude, thickneſs and weight, 
we may ſay that water is 1380 times thicker and heavier than air 3 for as 
much as the Semidiameter of Circles of the Water in any: manner ſtruck , which 
3s: made ' in a ſecond of time, ſcarce exceeds a foot, in which time the ſemidi- 
4miter of Circles in the air, made alſo by any percnflion is 1380 foot, that is 230 fa- 
thoms 3 which proportion of gravities .come very near to obſervations by him men- 
tioned. There is yet one thing that may cauſe ſome doubt, which is, that the Sound 
of greater Guns moves more ſlowly than of leſſer, whereas our Geometer in the 
fiege at Theodonis obſerved that their Sound was. heard , from the fire ſecn, after 
thirteen or fourteen ſeconds of time, when yet he was icarce half a league diſtant 
from thoſe Gunsz And the Sound according to that. which hath been before ſaid, 
may, paſs oyer a whole league and more in that time :* Wherefore the Sound of 
thoſ= Guns doth ſeem to be different from. that of leffer Guns, wy 

The- Author having by this diſcourſe argued that the Sound of Guns is heard 
at-the diſtance. of above 16-'miles a minute'( which is almoſt as (wift as the 
Copernicans ſuppoſe the Earth to: move 1n its diurnal revolution about its Axis) it 
was. thought fit to ſubjoyn hereto the Authors latter thoughts of the lame Argument, 


publiſhed three years attcr. ” 
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And force of Bullets ſhot out of Guns. 


Hen I have oienriRes confidered that the Sound paſſes ove 
 230' fathoms in the'time of a 2d or ſixtieth part of a minute, 
and that there ſeern co-ariſe ſorneed doubt, whether there 
ſhould be that Swiftneſs of the Sound of greater Guns, as 
there is of leſſer, with which I tried; at length it was ob- 
ſerved that in the ſpace of eleven ſeconds, the Sound of 
the greater Guns of 'the Kings Armory , have paſled from 
the ſame Armory, after the flaſh was ſeen; as far as our houſe, or the Vicennian Con- 
vent, whilk for obtaining the ſurrender of Poxplooy the Guns 'were ſhot off by 
night. ; 

yp when with a fathom Jl found that if Was 3524. fathoms from Port Saint Anthony 
to the gate 'of the atorelaid - Convent , where. the car was, and to the wall of 
the Vicennian Caſtle firſt meeting it, near 2500 fathoms, *tis certain firſt that it is a juit 
league of 2500 fathoms from the Garden walk of the Armory, from whence the Guns 
are wont to be ſhot off, to that Caſtle : for it -any thing in the paſſage muſt be dimi» 
nifhed that diſtance will well enough equal it, whereby the corner of the Garden is 
more diſtant, or the walk by Sequana nearer from the Caſtle, than Port Saint” 41 
thony. | x | | 
it is evident therefore that the Sourid runs. over more than 230 Fathomis in cach 
ſecond, to wit, 320 in every ſecord » which make 1920 foot; which ſince any one 
can prove by his own experiments, I need not ſay more thereof. 

But ſome may imagine that hence perhaps maſt be concluded that greater Sounds 
paſs more ſwiftly, which diſagrees with divers obſervations. But when ſometimes 
theſe experiments ſhall be repeated, that I may number the ſeconds, Iſhall advertiſe , 
for as much as I conjecture that there is no ſwittneſs of ſound greater than that, 'which 
I have proved of 230 fathoms for a ſecond} for in theſe (mall matters I do not ap* 
prove that common ſaying, He that ads by another, ſeems to at by himſelf ; who 
want not opportunites may obſerve for their own ſatisfaction, = | 

But now we ſhall add ſome thing concerning the {wiftneſs of Bullets ſhot out 
of. Guns. When therefore at the Marqueſle of Doraiſons four leagues from the Sexti» 


 2n waters,I commanded a Brafſe Gun nine foot long, whoſe name was the Marchioneſs, 


commonly called 1a Margziſe, ( whoſe Bullet was two pounds and an ounce, but 
quantity of Powder, ſuchas is wont tobe in the uſe of leſſer Guns, the weight-of 


' one pound ) to be levelled horizontally , with a plum line I found that the Bullet 


ſhot off Horizonitally ,” in the time of five ſeconds had paſſed over 630 fathoms or 
3780 foot, and had reached the horizon, or fell to the ground, as was eyident by the 

huge quantity of duſt raiſed by the blow. . pI 
Moreover that point of Earth which was firfit firuck by the Bullet was deprefſed 
under the horizon of the Gun 27 fathomns;, for otherwiſe the Range ſhould not 
have been ſo'great beforeits fall to' the earth, which meets ſo much the more flow- 
ly by how much it is the more-deprefſed under the Horizon of the Gun ſhot oft, and 
I pxeſame I have attributed a lefler Leong to the Guns than is juſt , unleſs Fo 
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the Bullcts of the greater Guns ſhot off with very fine powder, which we uſed , may 
exceed the (wiftneſ(s of Bullets ſhot from Harquebuzes 3 of which thing I do not yer 
paſs judgement, till experiment, ſhall bring ſome further evidence : but I ſhall pro- 
pound ſome things newly obſerved, | | 

Now therefore of the Bullet which I; made trial of, I afirm that the ſwiftneſs 
was ſo great that, at leaſt, in each ſecond minute. it could paſs over 126 fa. 
thoms. | | | 

I aid, atleaſt, becauſe the obſervers know that the force on the Bullet doth go 
before the excuſſion or flaſh ot the powder, and the perceiving thereof ; fo that halt a 
ſecond tmay well be attributed to this time. Moreover 1n the firft ſecond the Buller 
paſſes more ſwiftly , in which time 1doubt. not .but it paſles over 150 fathoms ; 
Laſtly, if by reaſon of that tarrying which happens berwen the ſmiting of the 
Earth until the duſt is ſeen to riſe, we ſhould augment that {wiftneſs by ſo many fa. 
thoms as it could paſs over in halfa minute, to wit 70, and that, the lwittnels be lyp- 
poſed almoſt equal for the time of five ſeconds, and in each: fecong of that) time that 
it paſſes over 140 fathoms , that is, if the point of the Earth firlt ſtruck were 460 fa- 
thoms diſtant from the Gun, it would reach itin the time of five-{econds.:. Then the 


| ſwifrneſs of the Bullet. may be determined from what 'hath been faid, ;to be 130 fa- 


thoms, at leaſt , in the time of a. ſecond : which alſo agrees with the experiments 
of Bullets ſhot from leſſer Guns :. to wit, they pals. an hundred ftathoms in the ſame 
time as the Sound of the--Gunhath the ſame paſlage. 

For if, behind a wall that is «*B#ftmek by _the Bullet, the ear be attentive, in the 
ſame inltant- the ſound and the percuſhon of the Eaters heard, aSit the very Bullet 
had cauſed that Sound 3 which doubtleſs you ſhall ftind'to be truc a3 T-aiaif you try : 
although it will be worth the labour to prove it , not only with: that moſt refined 


powder, which they are wont to uſe who ſhoot at a mark for a wager, but alſo 


with the courſer ſort of Powder for great Guns, that it may be obleryed whether ir 
cauſes any ſenſible difference of the ſwiftnels. | 

Whatſoever powder'you uſe , the leaſt ſwiftneſs of the Bullet, may be defined in the 
firſt ſecond an hundred, the greateſt 150 fathoms, it you put but ſo much Pow- 


der . into the Gun as is neceſſary for a. good ſhot ; for if you put in but 
2 few grains which can ſcarce ſhout the Bullet oft, another thing is to be. 


{a1d. 7 | 
I add that a Bullet ſhot vertically or Perpendicularly upright from the aforeſaid 


Gun: in_ its aſcent and deſcent, ſpends 36 ſeconds : which it it ſpend ſo much time 
in its Riſe as in its fall, and that a heavy >ody deſcending in the time of 18 ſeconds 
alwayes keeps the ſang proportion in haſtening its deſcent which it keeps in the four 
firſt ſeconds, the Vertical aſcent ſhall be 648 tathoms, foraſmuch as a Bullet of fix 
pound Weight of that Gun,which the Illuftrious Knight Flugenus cauſcd to be ſhot off 
at the Hague upon my requeſt, in its aſcent 1a the time of 16 ſeconds paſſed over 512 
fathoms, which falling, pierced three foot into the Earth. 

But two things there are which may lefſen the ſpace of the aſcent firſt, that per- 
haps the bullet may not ſpend fo much time 1n its alcent asinits deſcent, becauſe Ars 
rows in aſcending paſs over the ſame way in three ſeconds of time that in deſcend= 
ing they do in five ſeconds : furthermore ſhould we imagine to ſhoot with the mouth 
of the Gun towards the Earth, the Bullet would pierce deeper into the Earth, than 
by its mere fall, as it happens in Arrows: whence there ariſes in me no ſmall 
ſuſpicion that the eyes in the aſcent of the Bullet are. deceived, to wit that the Bullet 
was even falling when it was yct eſteemed to aſcend : which alſo may be imagined of 
Arrows,which perhaps had-began to deſcend when they ſhould ſcem to be inverted, 
that the point which went betore aſcending ſhould likewiſe deſcending, antecede ; 
which you may conclude of from the ſmall blow of the Bullet deſcending, unleſs you 
may contend that the ſtroke made by the Bullet ſhot upright from the mouth of the 
Gun and falling upon the Earth very ncar, is greater indeed than the ſtroke of the ſame 
Buller ſhot from the greateli height, and that not by reaſon of the greater ſwittnels, 


but by reaſon of the air ſo unawares' intercepted aud oppreſſed, that it may much 


better 


- 
* - 
PEPE 1 —_ at at. 
| 


thoms. + 


for Ce of Bullets ſhot out of Guns. 6 7 
better turn over or bore through the Earth, than when it is | 2? 
motion by the Bullet falling flowly. 


Which indeed can be known by Rocks and Mountains 6c6 fathoms high, to wit, 


one ſtanding on the  top- ſhall obſerve ' what time the Bullet that is ſhot off at the 
toot,of the Mountain, ſhall ſpend in coming to the top or any other place of 
the Mountain, and a fign being given ſhall, warn the leveller of the Gun of the 
time, or; from it ſhall learn the time of the aſcent and deſcent : from which 
cutting off the time of the aſcent ſhall conclude how much ſhorter it-' ſhall be 
in the time _ of the deſcent 3 which alſo may be obſerved by an iron . Bullet 
red-hot ſhot off in the night, whilſt it can be ſeen light to the greateſt height : how- 
Ever it is I think fit to add the obſervation of that Holland Gun, which being levelly 
or horizontally ſhot off, carried a Bullet of fix pounds 398 paces, before it firſt 
touched the Earth, taking a pace for three foot 3 after this Space it male cight leaps, 
and at length it ceaſed at I750 paces: we have here expreſſed the diſtance between eacts 
Icap, as likewiſe the diftance of cach grazing from the Gun, | | 


— 


prepared for the laſt 


Paces, 


The paſſage in the air was —398 | 
| | 392 
The firſt leap-.|— 790 
275 
The ſecond leaps, — [£065] * 
OREN 1179 
The third Ieap--|—=1 244 
| I50 " 
The fourth leap--—1394 
8 


| | I 
The fifth WY 3 | 


73 
The fixth leap--/=—"r 54.8 


75 | 
The {eventh leap — 16 26 | 
124) 


The cighth "” 1750 


L434 3 


' Whoever therefore would certainly try, let him have a chain or wheel for counting 


of tathoms or any other determinate meaſures;as is done in the paſſage of the league of 


2500 fathoms from the Baſtil;ay Tower erected right over againſt Port Saint Anthony 
as for as the walls of .the Vicenxian Caſtle that firſt meet. 

There remaines one thing that may, diminiſh the upright height, to wit, that the 
Bullet ſpends more ſeconds in the deſcent than it ought, after it comes to the poing 
of equality,' after which it doth not any more augment its own. ſwiftneſs: fo thax 
not only 16 ſeconds are to be reckoned for the deſcent of the Holland Bullet, but pex- 
haps 20,and 12 arcto: be counted for the aſcent. 
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For althqugh in moderate heights of 40 or 50 fathoms, the acceſs to the point of 


yea experience proveth the Contraty. 

Let there be taken a'Corken Bullet which is at leaſt 70 times lighter than a leaden 
- one,. yet both them almoſt in theſame time-makea three foot ſpace, although per- 
haps the Corke attains its point of equality within 50 foot. 

But whether a leaden Bullet 70 times heavier, can paſs over a ſeventy fold ſpace, 
that is, 3500 foot, before it comes to its point of equality , which little differs from the 
height to which Bullets arrive that are yertically ſhot out -of Guns, although I can- 
not yct conclude, yet it ſeemes probable enough to me.” Moreover the force 
will never be augmented after the arival at that point, if the greater force ſhall be ar- 
gued from only the greater {wiftneſs. _ ' But note, it hath been obſerved by a Noble 
man who related it to me, that a field Gun 18 foot long, and cut ſhorter foot by foor, 
did alwaics curry its ſhott rhe further till it came to be eleven tootlong, and then it be- 
gan not to give ſo great a Range. 

To which-may be added from the experience of ſome jn ſmall Guns, that if it be 
qvcr charged with Powder, part of the Powder will blow--out of the. Gun without 
firing. Moreverif the Bullet be not quite rammed home it will pierce the further, and 
the Gun recoyle the more. | | | | 

Allo that where the Gun is: found moſt to farr 'with many ſhootings off witH: 
Powder, there it ought=te.be.cut off, the remainder being the proper length requiſice, 

Ic hath been related that a hip Ermedand tormented with the Cuſhee Piece of a 
Galley, that lay in a manner out of ſhot,was aPwr>wm{-reached by the induſtry of a 
Mariner , who wrapping up a much leſſer ſized Bullet than the Bor&5f-the Gun made 


uſe of required, in a good Wad did ſhoot as far as the Galley, thereby retaliating the ' 


Injury received. 
Of the Depreſſion of ſhot below the Marke. 


Have often took care that a Gun ſhould; be ſhot oft commonly called an Har- 
[| quebur, at the ſpace of an hundred fathoms from the mark, that is , fix hun- 
-M drcd foot, which' make three hundred common paces, and found that the Bullet 

was depreſſed under the mark-line eight or ten foot, which would ſcarce have 
made a greater ſpace, if it had fallen perpendicularly down at the ſame moment of 
time it was left oft. | Ee 
 Againat the the Marqueſs of Doraiſons,a Bullet ſhot off, in the ſpace of five ſeconds 


of time fell 27 fathoms beneath its horizontal line or markezand whereas perchance the - 


Tiſing ofthe duſt, and the perceiving of it might make. us loſe a fecond of time, and 
that we'tetain only four ſeconds, then in each ſecond the Bullet ſhould be carricd 


157% fathoms (ſurely not more ) yet it ought to have deſcended 32 fathoms, ifit 


deſcends ſo much horizontally ſhot off as it would naturally fall were it not ſhot off, 
and therefore: it cither loſes ſome thing of its deſcent by. reaſon of its being ſhot off, 
or in running 360 fathoms, it ſpends not fo muchas four whole ſeconds of time, but 
rather about 33. {\ IloaantJ E 

Weadd that ſomething is by this means abated from the ſwiftneſs of the fall for the 
{pace of 27 fathoms which the.Bullet in: ſhooting off did deſcend, or fall below the 
marke : { that all things conſidered, I would not as yet ſtart from that opinion, which 
holds that two heavy. bodies, to wit, two: Bullets, whereof one may fall perpendi- 
of thisthere 3: aconr. Evlarly from its place above the Horizon, and the other be torc- 
 verſie between Borel- | £d horizontaly, ſhall both inthe ſame moment of time arrive 
lius 2vho publiſhed s at the ground or Horizon : for example, if the pit of the afaxeſaid 
rs hn vi percul= Marqueſs bs 27 fathoms deep, as indeed. it is, if 1 rightly remem- 
As ph lb 4 "i ber, or alſoa little deeper, 32. a Bullet ſhot into the fields incloſed 
Ora ne A his between the Sextian waters, will hit the horizon, the ſame mvu- 
Dialogues of Mation. ment 
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forceof Bullets ſhot out of Guns... 6 "= 


ment, that the like Bullet falling, (hall the (uperiour ſupertice of the aforeſaid 
point of the water. | 

Thcre is another thing that T may ſuſpe&, whether or no the (urveyour hath ac- 
curately enough mzalured the horizontal. depreſſion; however it. be, you ſee with 
what dithculties experiments are hedged in, and how much natural knowledge is in- 
debted to them, - who are enriching the ſame with exact Obſervations. | 

But note that the air that mcets the bullet that is ſhot off does ſo much hinder or 
diminilh its motion,as much as a wind of the ſame ſwiftnels with the Ball,blowing con- 
tinually againſt the (ame ina vacuum. 

For is it aot the ſame impediment, or. deltruCtion of the ſame force, if the bullet 
beats the aire or is beaten of it? But when I ſaid it was known by experience, that water 
does (0 much the more deſcend, by how much the ſlower it moves horizontally, and 
the fame may ſeem to be concluded of other projected heavie bodies I advertiſe 
rhat obſervations are not yet made ſo. exact as that any thing -of this nature ſhould 
be too politively aſflerted- | 


Of the Impediment of the Air. 


N regard that Bullets ſhot from Guns do about the end of their motion utter a more 
vchemenc noile or hifling than about the middle or onwards there js no doubt 
to be made but that they move more ſlowly , and the force decreating as the 

ſwiftneſs, Merſennus concludes that the Curved range line deſcribed by a Bullets mo- 
tion cannot exactly deſcribe a Pazabola, but however the Theory 'E tolerable, admit= 
ing the firſt violence. to move in the touch line of a Parobola, and itis likely the grea- 
ter Mountures caule the greateſt difterence, becaule, there is ſo much the more Air 
beaten and removed by the paſſage of the ſhot. | 

But yet it is moſt hard to find out, how much the Air hinders; for although ic 

ſeems to hinder ſo much, as the wind agitating the air with the ſame (witneſs, 
firikes upon the Ballet ſhot off; yet we are Ignorant 'of the force of chat 
wind compared with the force of the Bullet ſhot offz unleſs we may appeale to our 
other experiments in which is ſhewn that the air 1s: at leaſt a thouſand times lighter 
than water ; and (zcing that 4 leaden Bullet 1s eleven times heavier than water of 
- the ſame bulke, a leaden Bullet will exceed the weight of theair 11000 times : and 
cherefore the air agitated by the ſame (wiftneſ(s of the Bullet, meeting with the bul- 
let; ſeems to take away the 1100 part of the (wiftneſs from the - Bullet ſhot off, 

Which impediment truly is ſo light, that in the deſcription of the Parabole it 

ſcarce ought to be conſidered. | Ct: 

Thoſe things are very excellent which the famous Torricellizs hath ſet forth in his 


approved Treatiſe,to which Merſeun#s reterrs his Reader. 
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Experiments 


SHOOTING 


wherein 1s explained Various obſervations Concerning Guns And what 
might happen to bullets ſhot off in a vacuity , diverſe waies compared 
with thoſe which are obſtruFed in the Air. | 


WV fem: made trial about the ſhooting of Bullets in Guns only of an indif- 


ferent bigneſs (which we commonly call Harquebuzes)which 1a the aſcent 
and deſcent together ſpend 22, 23 or 24 Seconds of time, Peter Petzl a. man 
moſt skilful and accurate in obſervations whileſt he lived at Francopolis, 
found (at my requeſt } the Range of a ſhot,out of a great gun, at the elevation of 22 
degrees, whoſe iron Bullet weighed 33 pounds and ;, to be 190ofathoms , which the 
Bullet few or paſſed over in the ſpace of 20,21 or 22 ſeconds the Gun being placed 
at 8 fathoms in the Caſtle above ground or Horizon from which place a Bullet of 


12 pounds which'ſo many--paunds of gun-pouder ſhat off at the clevation of 16 de- 
grces above the horizon, ſpent in the #i#46{econds. 


Beſides, a Culverine of 1 2 foot long and horizontally tevelled.. being 6 fathom high 
above the Horizon of the ocean and ſhot off,the Bullet, whoſe diamcter was almoſt 
five Inches,continued $ ſeconds of time in the air; when yet another Bullet whoſe diame- 
ter wasG Inches and 5}, alſo horizontally ſhot off out of an other Gun 12 footand 
long, ſpent only 6 ſeconds in the air; another Gun ſhot off at the Elevation of 15 de- 
grees, its Bullet ſpent 24. ſeconds in the Air. | 
 Anlron Culverine of 10 foot long, whoſe Bullet, had a diameter of almoſt four 
inches , horizontally levelled, and ſtanding, 9. ftathoms above the ſurface or brim of 
the Sea, ſpent only three ſeconds, in its horizontal Range, after which grazing five 
times above the Ocean, ſpent four other ſeconds. | 

Three dajcs alfo before the taking, of Theoud, Robervallus our Geometer obſerved, 
the Bullets of Guns ſhot off from the City againſt our Souldters, for the moſt part 
to ſpend only 14 ſeconds of timein the air, after which-there was a hiſling increaſed 
moreand more until the force. and motion of the Bullet was almoſt quite extin- 
guiſhed , and that after the ſhot had flew almoſt half a league. 

Which being ſuppoſed it may be Theorically concluded, how great the ſhoots oughe 
to be at whatſoever elevation above the horizon, if they be in ſuch Proportion one: to 
another , as ſhots in a Vacuity, no Medium hindring 3 thatis, for example, if the range 
of 45 degrees. be double the height of the Perpendicular or vertical ſhot in a ſpace not 
hindring, ſois the range of 45 mathe air to, the vertical in theair, and fo of the reſt; 
which obſervations only will teachz which yet are moſt difficult in the greater. ſort 
of Guns or Bows,cſpecially 'the- perpendicular,whoſe height we can ſcarce certainly 
know, unleſs ſome rock mig ht be found high enough,to whoſe top,or fome certain 
place,the Bullet or. Arrow may come;the height of which top or place we may after- 
wards meaſure... |, & 

No Towers ſurely are high enough 3, and by the time of the deſcent or fa}l of che 
Bullet,ro conclude a place may be found to which bullets,darts, or other things that are 
calt upright or vertically aſcending, do come, doth therefore fail, becauſe chey do 
not obſerve the ſamerule of {wiftne\s in deſcending 3 as is evident from darts, to which 
ſceing it happens in their aſcent or riſe of 59 fathoms to be ſlackned in their deſcent or 


fall,ſomething like this may be alſo thought to happen to Bullets, to wit, when they de- 
{cend from the height of a thouſand fathoms, 


But you may avoid theſe diflicultics; for it from that rock in the Dolphinate, whoſe 


height 


mn _—_ a nw as. 
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height *tis (aid is 600 fathoins or more,a ſtone or bullet of Iron or any other matter be 

let fall, * che time of its falling being noted, as for example, if in 

the ſpace of 18 feconds it fall from the height of 648 fathoms (as Experiments ' of this 

truly it ſhould fall, if the fpaces be in Duplicate ratio, or as Vn the Reader will 

the {quare of the times in the whole detcent) then we haye rightly per dy of nn er 

judgcd before of the vertical altitude or perpendicular ſhot ( which Jums je the Opuſcula 

the Bullet of an indifferent Gun reaches ) that is the height of Poſthuma of I.. Bap, 

288 tathoms5 which yet I cannot creditz otherwiſe the middle BS®tiani- 

thot or range of 45 degrees of that Gyn at leaſt would be double 

to that perpendicular or vertical one, that 1s to ſay, it would be 5 76 fathoms, whenas I 

{ound it not 400 fathoms. Ford : 
Beſides theſe obſervations I ſhall add thole which the induſtrious Gates an Engineer 

to divers Dakes in whoſe preſence he made them, writ with his own hand and 


' gave me, Which that you may. more ealily underſtand, s-let the oxcater Gun K, 


which we commonly call a Cannan, be parallc] to the Horjzon, and let: the eye be 
taking aim by the pointsIand O, the horizontal ſhot being ſuppoſed © P, orin the 
figure beneath, S X, or, TV, he {ayes thatthe remainder of the rang which bends 
till it touches the horizon in the point A, is almolt equal to the horizontal ſhot , that 


3s, thatthere is almoſt as much ſpace made by the bullet from that point, from which ic 


begins to bend towards the horizon, until it touch it, as it had made before the bend 
ing of It, | 


—_ 
— 


- 
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But now let us ſuppoſe that horizontal ſhot O P, or T V, removed to the lowet 
figure in which let AB be the horizontal plain, and let the the .aforſaid horizontal 
ſhot be Al, Galeys contends that the middle range of 4.5 degrees, which is, the longeſt 


| of all, is eleven fold the length of the horizontal ſhot O P, or AI ; And in thoſe 


Guns which are half the weight of the foregoing greater Guns, to be in reſpect of 
AI, astoand & is to x, andin lefſer Guns as 10 to 1 that is our figure, as A B inre- 


| ſpeRtof Al; in which the middle rangeis A G EB; for that is the' middle range 


S(if2 | which 
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which paſſes through the middle of the quadrant @ 5, which they call the ſixth point 
becauſe it is the middle part of the' half circumference A, 1, 2,3,4,5. 6, : 'y 
10, 11, 12; divided into 12 cqual parts; which joyned to the quadrant D5, may 
* be uſeful for levelling the gan at any elevation above the horizon, it it ſhall be divided 
not only into 12 parts, but alſo into an 180 degrees.- 
Ard hence he concludes that the dead or exact Horizontal Shot or range, that is in 
the figure, R A I to be in Proportion to the middle rangeas x to 6; or in lcſler Guns, 
as one to fivez which dead Horizontal ranges is to the range of an Elevationof one de- 
gree, as five to tix, or more exactly as 55 to 67, oras 14.10 17. 
But when the recoyling ofthe greater Gunis hindred, the dead Horizontal range 
will be greater by a ſeventh, cighth, ninch, or tenth part, than that range which 
is made with recoyling 3 in leſſer Guns it willbe a twelfth or a fifteenth part leſs. 
Moreover he aſſerts that the middlerange A 6 E does proceed righton without archi ng 
by the line A G,which may be almoſt equal to'A 5, that is, almoſt 5 fold or 4; the Hori- 
zontal ſhot: then not only that it does aſcend to the point D, fo that the greatelt hejghe 
of the middle: range may be fourfold the Horizontal], and be over the line A C fix- | 
fold the ſame which ſome affirm 3 but he by obſervation ſacs is falſe againſt Tartaglia 3 
affirming that the greateſt: altitude muſt be FE, anſwering the point 7, that is (even | 
diſtances of Horizontal range from the gun A, that F E may be almoſt hye fold the Ho- 
rizontal- range. | | 
-  Galeus did likewiſe well conjecture that the Curve for the middle range 
does .come near to the—Guwe of an hyperbolical or parabolical line, and 
that not by force of reaſon, but only" Frem—gbſcryations. Moreover the grcate(t 
range at forty five degrees elevation he makes 16200 SS: that-is 2700 of the French 
roms who becauſe he uſed feet leſs than ours, you might account it for 2500 
fathoms,that the ſaid range may.anſwer to our league, and that the bullet might paſs 
through the air 1nnear half a\minute, or 3o ſeconds of time : and becauſe the dead 
Horizontal range may be zof the utmoſt,it will be 2700-toot or 450 fathoms, which be- 
ing ſuppoſed the Horizontal range will ſcarce exceed 200 fathoms, _ 
| Merſennus in this place hath publiſhed a table of ranges made by the faid Galeus, but 
it being apprehended that the ſame is not ſo near the truth as that of Toryicelio, or a» 
nother here publiſhed in Enghby the antient well known Teacher of the Mathe- 
maticks Mr. Henry Bond 3 that the ſame may be preſerved and become more common 


in uſe we have inſerted the ſame. 


'TI'wo 


FD Two Tables of : 
; SAANGES 
According to Degrees of MOUNTURE. 
| pa eo By H, Bond. = £4 | 
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The uſe of the firſt Table, by Example: 


The firſt Table. | The Second Table, |, Suppoſe a peece curry a ſhot. 763. paces at 135 
oy IP 55M degrees of Mount#re, What is the Horizontal Range? 
bg) "deg ex \=g | Maltiply the Number againſt 13. degrees; which is 
"187591472113 i[1-14247 4-73 3889. by 763-and from the produtt cut off 2 figures 
2/7813 $2150 21.280 45 4-653 cowards the right hand, leaves the paces of the Ho+ 


rizontal Range deſired, 

The uſe of the ſecond Table, by Example; 

2. Suppole a peece Carry a ſhot 374 paces at tlic 
Horizontal RangezHow many paces ſhall it Curry at 
16. degrees Mownture? Multiply the Number againſt 
16. degrees, which is 2. $72 of this ſecond Table,by 
374-and from the produ&t cut off 3.figures towards 
the right hand, leaves the Number of paces delired, 
| | . Having the paces of any degree of Mowxtare to 
1244055 $82633 | |1 22-407 5 3-80c GnJ how far that ſhall doe þ thor at a greater des» 
133389,59,2095 | [13 gt 14e? 555 gree of Mounture. Exatnple. SENS 
14/374 (45 - 74 G1 - : Suppoſe a peece Curry a ſhot 54.3 paces at 11. de- 
15 3606 61/293 r 5127742 1325 grees Motenture; How may paces ſhall it curry at 
| $2\622908 | [16|2-87262 3.440, © Y . ry 

16/34 3.02 x 2.96863) 19- degrees Mounture ? Firſt multiply the Number 
173379103 2999 6 —_ Wt 44 againft x 1. in the firſt Table, which is 4237,by 543- 
19/3266,64 3070 8 5 . ; 65 3 "I and Multiply that produ& again by the Number 
19,327 955 3 Y 1931502213" 22% found in theſecond Table againſt 19.degrees,which 
2030806632 ; 6 is 3-156. And from the Laft product cut off 7. fi- 
2112996 671337 S213 G68 2.8 47| gures towards the right hand;and the rernainder are 
221297863 3493 ane 14 569 4» £ the Number of paces defired. 

2312845 6936 21 72 Ja B64 pf s | x. By the peeces Mownture, and the paces ſhe 

24/2770 79.376 : 24.3" +4 * wh jt curries a fliot at that Moxntzre, to know how many 

25071271391 25,3099 11224! he curries at level Range, by the direction aforeſaid: 
2-$5873/2-339) - 2 Having the level Range of a peece,to find how 


26/2651 72.4086 2613-774 72/2.448 
$32c38ng 4.276 27| many paces that ſhall curry at a Mounture given, by 


370771492189 | | 31-413/494-570 
4 6482 50/2230 4 1543/59 4-+ 4.37 
55991[51/2272 | | 517-669 514-403 
NT | cp eokty 
7,52341031= : : 
$4932 54.2412 $2.02854/4- 148 
945695512493 | | 9(2:14235 3-002 
1044401562516 | [102-253/563-97 
1142371572572 | |x 1236157 3-889 


2012528744489 28:3-941|74|2+228 _ OE od 

duh C4522 294-024 752-114 the directions aforcſaid. FIN 

hs ns 1+ o|..ogggl 3399 2.37 
30.2437;76,5906 304.105/70|1-99 1604 

3123911775303 | [314-186/771-830) —— ; > 
32/2344/785690 324-267/791-758 11667 11438 
2223001796263 |- [3343477 91-634] 2333. 20104 | 
3 22601806641 [34{4-426|$0[1.506|-.27233 | 616 | 
352221/$17274 | [354-525 8111-375] 29607307 t074(128 


262183|82 $059 | [36 584\$2]1.241] 3- Having the paces that a peece Curties at ons 
: 37|21 468 2/906 i |  [3714-662]83 [- 193] Mounture, to find how many paces it ſhould curry at 
8; 104.30 38 4474034 0-960 


2111 2 greater Mownture , by the direGions aforeſaid. 

38 | [26 _— 
391207718512339 1394-18856812) 4237 23006gn 
402044]86,115140 494-895.86 0.661 543 | Fe, | Z+e1 56 
41/2012 8719850) [42/4-972]57 2.504] $271L | 13304146 
4.2 1981 8929250 42,5-050850-342] 1694.8 11503455 
on: 
nn ET ent .. Oi. 
$026 |Finis. | 1464. 819)_|Finis| 726(0980796 
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+ force of Bullets ſhot ont of Guns. EY, "Mm 


The Ranges of Spouts or Squirts compared with the 
Ranges of Bullets ſhot out of Guns: 


Or as much as.a Bullet ſpends a greater time in its fall than its riſe; like darts; ot 
the deſcent is nor ſo {wift, that it ſhould always haſten'in that degree where- 
by in three or four ſeconds, we have found its ſwiftneſs to be increaſed, which 
I ſuppoſe tobe confirmed from this reaſon, becauſe a bullet deſcending cannot have fo 
great a power to mite, as it hath aſcending, ſo that approaching the Earth it 1s not ſo 
{wifcly. moved, as when it comes from the mouth of the Gun, for when the ſwiftneſs 
of any thing, projctted is equall, itequallyftrikes, | Fe 
| Therefore I account Spouts uſeful, (ceing they bring us to the knowledg of ſhooting, 
7 of which other wile we could not judge, by reaſon of the dithculty of trial which is moſt 
eaſily diſcerned in tubes : for becaule any one may compare ina little 
time what ever ſhot hepleaſes with another, to' wit, a middle Range Former Figure: 
with a vertical, or Perpendicular one as to time and height, that this 
, may be the better underſtood, in the following figure let the Cock be A above the 
Horizon A B, andilet the altitude of the tube be A I2, whoſe vertical Squirtis A ©; 
; Expcrience teacheth us that the length of the middle Squirt A B, is double to the Ver- | 
_ ricalAg@. | | | Y. 
| But £ what height the middle Sqnizt zauges, whether to D or E, which alſo you 
| may underſtand of Bullets hot trom Guns, there is' none hitherto hath obſerved ; but 
itis one halt of the vertical Þ A, wherefore the point D or E 15higher than it ought 
to be,and whatevergs ſaid by the ingenious, may be corre&ed by ſpouts. 

There are otherthings alſo that want” inquiry into 3 'for example, how it cati cothe 
| to paſs, that a bullet ſhot out of the mouth of a Gun from O to P comes right on, 
| when in that time it flying along the line O P a hundred fathoms ought to fall to- 
kt , wards the center of the Earth 12 foot, if the horizontal motion of athing violently 


' 


projected hinders not its natural motion, as many-imagine in a vacuity vr place 
' that does not impede. | 
For although that can partly be explained by the diverfity of the lines, which is 
found in Guns, to wit the line RX Y, which follows the outfide of the Gun, and that 
which they call Lizea anime S Z, which paſſes thorough the axis:of the hollow M N 
to'the aforeſaid fide, is in no wiſe parallcl : becauſe, to wit, the bullet K'or H 
levelling at L may aſcend to the fide line IL, or the point S paſſing to Z' may aſcend to 
the point X of the tidelineR Y : yet another thing is to be added, when what* is afore- 
ſaid is not true, when the eye of the ſhooter takes not aim by the line I Lor R x but 
by the line M N or SX: for then the bullet K does not deſcend fo much, as it would if 
PE  itwereleft to ' it felt in the air, 
bt eo Add, that the water out'of the Cock fitted' to the Horizontal Squirt doth not de- 
£ ſcend (6 much, as it would if left to it ſelf 5 for it is manifeſt by: Experience, that the 
Horizontal Squirt of 30 toot, which 'continues two ſeconds, deſcends not ſo much as 
cight foor, when according to the law of bodies of equal weight, it ſhould be 48, ot 
at leaſt by reaſon of the refiitance of the air breaking the water it ought to deſcend. 
30 foot; 5 | 


